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8VR01CAL  AkatOMV.— Occupvine  the  posterior  triangle  of  the  neek,  aiid  extencl- 
ing  ihencd  to  the  sub^lavicuJar  ios&h,  tlie  brachial  plesus  m  furiued  by  the  antertor 
divigions  of  the  four  lower  cervical  nervea,  tue  firsl  dorsal 
nerve,  and  a  part  of  tho  fourth  cpi*v'ic«l  root  Its  roots  may 
bc  hercc-onsidered  together  with  thcplexusitEGl{,  and  thus 
defuied  :  It  Lics  vithin  a  triangle  wnose  base  iti  the  spine, 
front  the  Foui-th  cervical  to  the  second  dorsal  vertobra,  and 
whose  apex  iu  internal  to  the  coracoid  proces«.  Its  roots, 
r-rv^^.f-c  graduallr  approaching  one  nnother,  pass  from  the  inter- 

^^^_;^<.---  Tertebral  forauiina  through  and  between  the  anterior  and 

ZFC   yO* _        middie  scalene  musoles,and  then  decussate.    AHarulethe 

r^l^  )'r_ll'jj.  fifth  and  sixth  roots,  with  the  slin  froni  the  fourth,  join  to 
-"^i^'^^*""'  form  an  upper  trunk  ;  the  eightn  cervical  and  iirst  dorsal 
VC    >-AN-     *"'    forra  a  lower  trunk  ;  the  aeventh  cervical  constitutes  a 


^^< 


ts=- 


KS7C 


/7> 


-iJ 


( 


17 


S^ 


^ft> 


r-.-  20 


710.1.— Motor  <lLnTlbatloiior  otrvlocl  *»il  dni  dorul  daitm  {•tmd  Kochar).— I.  &•!■»■ ;  2.  BkotaboUa;  L 
BuprsMid  Inhs  Bnlcstoa;  4.  CutBco-bradiUn* ;  a.  lllcotM:  e.  BimelilftlU  tntantK«:  7.  [Mtoid;  8.  Baptn- 
BtOT  I.  r.  b.i  S.  HutMapuUri« ;  ia  PnotonU;  11.  L<*t.  Dani;  It.  TarM  Hi^ar;  IB.  Batntaa  Hunu; 
II.  Trtc«p«;  U.  Pronftbor  onad. :  IS.  l^nktor  Tvrei ;  1'.  Svlmion  trf  WTtot :  18.  KiMon  of  WrUt :  19. 
KtUuaura  of  FlOMn;  30.  Floson  of  riuKon;  t\.  Siull  UumIm  of  faMMl  »lut  dIglU;  SS.  Pbrtnio  to 
iluil>hragn ;  SS.  "n  l>opfl  and  orUL 

cniddlo  trunk.  Thercafter  cach  trmik  sends  a  branch  to  forni  tho  posterior  cord ; 
the  remaindcr  of  the  lower  tnmk  forms  the  lower  cord  ;  tbe  romainder  of  the 
npper  and  middie  trunka  form  the  upper  cord.  Th«  sabBoquent  distribution  of 
:  tAMe  wrdt  is  described  in  text-U>ok8  01  anatomj. 

VOU II  1 


2  BR.\CHIAL  PLEXUS.  SURGICAL  AFFECTIONS  OF 

The  nttompt  to  trace  anatomical)y  tho  daitinatinn  of  each  root  of  tho  brachial 

?lexus  is  Burrounded  with  diiiicuUieii,  but  the  esperimental  studies  of  Ferrier  and 
eti  and  of  Sherrington,  and  the  clinic«!  ol>8«rvations  of  Ducheime,  Erl»,  the  writ«r, 
Head,  Kocher,  and  othera^  bave  now  madeus  lolerablv  fainiliar  with  thftir  courae. 
The  following  diagrama  lodicate  the  results  of  Kocher'«  most  rocent  work  upon 
this  fiubject  In  Fig.  1  the  vaiious  motor  roots  are  traoed  oat  through  the  plexu8 
to  their  respective  musclcs ;  in  Figs.  2  and  3  the  BeDsoiy  dUtribution  of  tho  same 
roota  on  the  front  and  back  of  the  limb  are  al«o  shovn  ;  but  it  i«  probable  tliat 
the  outer  paH  of  the  area  assigned  by  Kocher  to  the  lirat  dorsal  root  is  in  reAlity 
SU[^plied  bv  the  eighth  oervical,  the  various  "root  areas"  thus  lying  in  porallei 
Beries  in  tho  order  in  which  we  iiifty  Kuppctse  tlio  b<xlv  ficgnients  to  have  been 
puelied  out  from  the  trunk  by  the  laterol  proiectiou  of  tlie  limb  bud. 

Wilh  the  aid  of  the  above  diagrams  it  wili  generally  Iiefound  i>o»aible  to  locatc 
with  precision  the  extent  to  which  the  brechial  plexus  is  involved  in  any  patho- 
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Fio.  1— Prontor  anper  Umb«bow^ 
Iti«  MDMnr  dMribotim  ol 
conrloal  >nu  lwo  apper  dof«U 
Dvvei  (njfiuf  KookorJ, 
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iBf  Mnnnr  {flatribuUoB  of 
eonrlOftl  IM  two  u|tpar  dormt 
MCiTM  (a/iud  Kocbsrji. 


logical  proce«s,  but  it  i»  ab>o  of  the  greatest  importance  to  be  able  to  estiniate  how 
far  from  the  cord  anv  given  lenion  is  situat.ed.  For  this  purpose  we  Qiay  indicate 
the  order  of  origin  of  some  of  it«  higbr«t  branches  : — 

The  tirat  branch  of  the  iirst  dorsal  nerve  posses  to  the  cervical  sympatheUc 

and  then  eupplies  the  dilator  iridis  nnd  the  muticle  of  Miiller. 
The  tifth  and  aajacont  i-oots  give  oli'  branche«  above  the  plexu8  in  the  follow- 
ing  order,  aa  we  poss  downwards  from  the  spinal  cord  : — 
(rt)  To  the  rbomboids  (5th). 
(6)  To  the  subcUvius  (5th  and  6th}. 

(cj  To  the  aerratuif  magnus  and  supra-  nnd  infro-Rpinati  (5thand  6th). 
Br  noting  wbether  the  above  muscles  are  or  are  not  involved  in  a  paraly5is,  ve 
can  uetermine  how  far  from  the  spine  is  the  lesion  causing  sueh  paralyiia. 

WOTTifDa — The  wholo  or  a  part  of  the  brachial  plexu8  iiiay  be  divided  by 
cut«,  Btaba,  and  other  similar  woundB  of  the  neck,  and  especiall/  by  lho8e 
of  the  posterior  triangle  or  of  the  subcbivicular  fossa,  although  it  ifl  not 
exempt  from  injurj  in  deep  vounda  of  other  regions  of  the  neck.  Snch 
vounds  are,  however,  by  no  means  conimon,  and  it  is  especiallj  rare  for  the 
eutire  plexu8  to  be  divided  thereby.     Cfunshoi  icounds  are  hardly  ever 


BKACHIAL  PLEXrS,  SUEGICAL  AFFECTIONS  OF 

obecrvod  cxcepb  in  ussociation  with  other  injuries  bo  cxtcDaive  as  to  reader 
the  damage  doue  bo  bhe  plexu8  comparatively  insignificant. 
•  The  symptGms  are  iiumediato  motor  and  sensorj  paralj-ais,  vsrjing  in 
their  distributiou  accordiug  to  the  exact  position  of  the  injury,  but  ten^nc 
eepeciall/  to  appear  Id  the  distribution  of  the  upper  aud  more  expoBea 
roots  of  the  plexu8.  These  KyLiploms  wiU  be  moro  fiilly  considered  in 
the  defluriptiou  of  tears  aud  conlusiona  In  many  caees,  and  e8i)ecially 
in  thoee  of  injury  sitnated  low  down  and  bcneath  the  clavicle,  the  great 
vessels  of  the  upper  liiub  will  also  be  woiiuded,  and  their  conditiou  wiU  most 
urgently  demaud  the  attention  of  the  Burgeon. 

The  trtalirunt  of  these  rare  injuries  is  Biifficiently  obvious,  An  intjision 
vdll  oftea  be  required  to  enable  U3  to  deal  vrith  Bevere  hsemorrhage ;  but 
in  ali  cases  primary  siiture  of  the  divided  nen'e-trunka  should  lie  adopted, 
the  plexu8  being  properly  ezpoeed  in  its  wounded  area,  and  the  dividetl 
euda  of  the  nenes  secured.  We  must  alao  foUow  the  general  rule,  that  if 
primary  Butuie  has  not  been  adopted  or  hae  failed  in  its  object,  and  if  septic 
changea  have  ensucd,  we  must  await  the  healing  of  the  wound  and  the 
rcstoratiou  of  an  aseptic  condition  before  reeorting  to  s^condarg  suture. 

Teaus  anu  Contcsions, — It  is  hardly  practicablo  to  diecuss  6eparately 
these  two  cbisses  of  iujury,  especially  as  in  maDy  cases  it  is  uncertain  what 
the  preciae  mechanism  of  that  injury  may  have  been. 

Caitses. — The  injury  is  generally  produced  by  suddcn  puUing  of  the  anu 
upwarda  above  the  head.  aa  iu  traction  upon  the  child'9  arm  or  axilla  in 
obst-etrical  operations  (*' obstelrical  paralyBiB"  of  Duchenne),  or,  in  adults, 
from  ihe  fixing  of  the  arm  in  revolving  belta  or  during  the  act  of  falling, 
&om  olutching  with  the  hand  at  some  outatanding  object.  In  nearlr  aLi 
00088  it  will  he  fouud  that  the  whoIe  of  the  uppor  limb  has  thus  been 
forcibIy  dragged  upward8  and  backwarda.  Less  commoDly  the  injury  is 
aaBociated  vrith  a  fracture  of  the  clavicle  duo  to  direct  violenoc,  and  ofton 
oompound,  the  brokeu  ends  of  the  1x>ne  being  driven  down  upon  the  Bubjacent 
ner\'e8;  with  a  dislocation  of  the  shoulder  ciiusing  einular  couditions;  or 
vrith  injury  to  t!ie  axilla,  as  from  pressure  in  the  reduction  of  luxation8. 

Iu  many  cases  the  mechanism  of  the  injury  conaists  in  the  tmring  of 
the  plexu8  by  a  direct  puU,  \vheu  either  the  roots  aro  avulsed  from  the 
Bpinal  cord  or  some  or  aU  of  them  are  tom  acroas  outade  of  the  vertebral 
canal.  In  some  caees  the  Icsion  is  clcarly  a  eontusion  rOBulting  from  a 
dircot  blow,  or  from  the  driving  in  of  a  broken  or  dislocated  boue.  It  would 
also  api.>car  that  not  a  fe\v  casea  are  duo  to  cruahing  of  the  plexus  betweeu 
tlie  uubrokcD  clavicle  and  the  first  rib,  against  which  the  coUar-boue  has 
been  forcibIy  drawn  backvrards  (Kosa). 

The  s7/mptom4  aro  aimilar  iu  kind  in  ali  cases.  but  differ  in  extent  accord- 
ing  to  the  position  of  the  lesion  and  the  nimiber  of  corde  torn.  In  complde 
leaioos  they  involve  aH  tlie  nerve-roota;  in  many  the  iujury  is  seated  at 
etnne  little  distance  from  the  spine,  and  the  highest  branches  (thoee  for  the 
eye,  rhomboida.  etc.),  escape.  In  the  very  charactcristic  gro\ip  of  partiai 
injuries  described  by  Erb  and  by  Duchenne  the  fifth  or  fifth  and  sizth 
I  root«  alono  suffer,  poB8ibly  owing  to  the  fact  that  they  are  reAdily  com- 
preseed  by  forcible  retraction  of  the  clavicle. 

In  a  complete  čase  the  upper  limb  of  the  afTected  sidc  hangs  pcrfectly 
flaccid  and  is  alH»lutely  auiesthetic,  save  over  the  upper  deltoid  region, 
which  is  suppUed  from  the  oer\'ical  pIoxun,  and  on  the  axillar)'  aapoct  to 
vlkich  the  second  or  second  and  third  dorsal  nerves  send  aensory  fibree. 
At  the  some  tirne  we  find  contraction  of  the  pupil.  or  rather  incapacity  for 
dilatation  (beet  observed  in  a  dim  light),  and  contraction  of  the  palpebral 
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fifisure.  Faia  is  Dot  u8uaUy  a  promioeot  muptom,  but  m&y  be  expenenc«d 
in  tho  nock  or  referred  to  the  upper  umb.  Vasomotor  and  "  trophic " 
Byniptonis  foUow  as  in  othcr  injnries  of  nervea,  and  arthiitis  of  the  elbow- 
joint  is  e6pociully  coionion  08  a  8equela. 

This  clinical  picture  i&  liable  to  indefinite  variation  in  cases  of  vai^'ing 
extent,  localitj,  and  eeverity  of  injurj,  l>ut  such  detaUs  can  be  most 
readily  appreciated  by  reference  to  the  functions  of  the  varioua  nerre-roots 
aa  preAioii8ly  indicated.  It  ia  necefi8ary,  however,  to  refer  to  the 
comrnou  type  of  partial  leeiona  known  as  JErb'8  paraty8is  or  Duckenm'^ 
obstftrkal  paraJ^sU,  in  which  the  fifth  root  is  alone  tom  or  compreeeed,  and 
in  which  we  tind  onIy  piiralyBi8  of  the  deltoid,  biceps,  brachialis  intcmus. 
and  spinator  longus  muacles,  with  aniesthesia  limited  to  the  territorj' 
Bssigncd  in  our  diagram  to  the  fifth  cervical  root — the  una^etheGia  being 
often  very  incomplete  or  in  the  slighteet  cases  abaent. 

Any  other  root  or  couibination  of  roots  may  be  involvod  in  a  partial 
lesion  of  the  plexu8,  the  fifth  and  8ixth  sufleiing  with  a  frequeucy  ncxt 
most  common  to  thut  of  the  fifth  cervical. 

The  diaffTioitis  presenta  no  real  difliculty,  but  mistakes  con8tantly  arise 
fpom  regarding  a  hy8terical  monoplegia  as  a  paraly8i8  of  the  brachial 
plemis.  In  the  hy8terical  affectiou  vre  do  not  find  the  ana^stheeia  and 
paraljsis  limited  to  the  distribution  of  one  or  more  nerve-roots ;  wa&tiDg 
of  muscles  is  lesa  marked  than  in  injuriea  of  the  plesus  ;  aniesthesia  is  U8ual]y 
more  prominent  than  para]y8is ;  the  "  stigmata  of  hysteria "  ara  generaUy 
found,  the  most  prominent  lieing  partial  henii-ana^Hthesia,  rctnietiou  of  ihe 
field  of  visiou,  and  achromatopsia — ali  on  the  atVected  side  of  the  body. 
From  an  injurr  of  the  cervical  cord  a  tear  of  the  brachial  plesus  difters  in 
being  ab8oIuteIy  unilateral,  and  in  the  absence  of  Hny  8yniptom8  invohing 
the  lower  limb  or  the  visceral  redexe8.  Cerebral  paralyse8  do  not  present 
the  perfect  monoplegia,  flaccid  paraly8i8  with  nnfesthesia,  and  orbital  8ymp- 
fcoms  which  characterise  in)ury  of  the  brachial  plexu8. 

The  eourse  of  the  injury  is  variable.  Many  cases  present  little  or  no 
improvement  from  the  moment  of  the  aceident;  others  recover  8lowly, 
ansetheBia  disappearing  before  paraly8ia  In  the  majonty  the  ultimate 
prognosis  is  very  bad ;  but,  on  the  other  hand,  recovery  may  occur  after 
long  intervala.  Contusions  aro  far  less  senous  than  tears,  and  hence  we 
must  give  a  wor8e  prognosis  in  "complete"  nases — in  which  the  plexu8 
is  proI>jibly  torn  acroas  or  avulsfd  from  the  cord — than  in  Erb's  paraly8is 
or  in  fracturee  of  the  clavicle  and  other  similar  conditions. 

Tvfatment, — The  general  management  of  Bymptomfl  and  of  trophic 
troublea  does  not  diSer  from  that  employed  in  other  regions,  but  the 
que8tion  arises  whether,  and  if  so  when,  we  are  justified  in  operating  uf)on 
the  injured  nerves.  A  dogmatic  an8wer  is  hardly  posaible,  but  the  follow- 
ing  rules  may  be  foimd  UBeful : — (1)  Injurie«  of  the  cIa\iclo  with  severe 
brachial  svmptouis  certainly  call  for  operation  with  repositiou  and  wiring ; 
teatB  of  nerves  should  then  be  looked  for  and  sutured.  (2)  ^\^le^e  the 
mechanism  of  injury  indicates  a  tear  with  probable  separation  of  the  ends 
of  the  nerves,  suture  ought  to  be  attempted  at  once,  but  is  practicable  onIy 
if  the  lesion  be  at  some  little  distance  from  the  spinal  cord  (as  indicated 
by  absence  of  pupillarj'  fiymptom8  or  of  paralyai8  of  tho  rhomboida  or 
eerratiiB  magnus).  (3)  In  other  cases  we  should  at  least  defer  operation 
for  some  weck8  and  be  satistied  that  recovery  of  function  is  not  in  progress ; 
(4)  In  old-etanding  cases  operation  is  at  least  worth  a  trial,  although  by 
no  means  hopeful. 

In  hopeleea  cases  of  £rb'B  paTalyais  or  of  obstetrical  paraly8i8  the  afiected 


BR^VCHIAL  PLEXUS,  SUEGICAL  AFFECTIONS  OF 


b 


I 


b 


limb  may  bo  rendered  far  more  usefiil  hy  meons  of  an  artiiicial  support  to 
the  elbow  to  counteract  the  paralyais  of  its  fleKora,  or  by  arthrodosis  of  that 
joint;  and  iu  hopeless  cases  of  complete  paraly8i8  amputation  may  be 
iiseful  to  remove  a  useless  limb,  especially  when  trophic  ulcerations  render 
it  a  source  of  danger. 

PRESSUBB  Lksions  of  the  brachial  plexu8  are  moeb  typically  met  with 
wbeD  cauaed  by  a  aupernumerarj'  cervical  rib,  but  aU  lands  of  tuinours 
of  the  neck  and  axiUa,  aneuriama  of  the  subclaviau  artery.  and  the  liko,  are 
liable  to  compromisc  its  structures.  An  aticesHory  cervical  rib  U8ually  pro- 
duc«8  8ymptomB  in  early  adult  life  by  pressing  upon  the  lower  cervical 
roots,  and  such  symptoms  are  not  rarely  bilateral.  Most  commonly  there 
ia  first  obtterved  a  ueuralgia  on  the  inuer  side  of  the  forearm  (first  dor»al 
root)  with  or  without  !i}'peralge8ia,  and  some  losa  of  tactile  eense  passing 
on  to  (listinct  anibstheaia;  the  muHcIen  of  the  hand,  and  to  a  le«B  extent 
those  of  the  forearm,  becomo  weakcned  and  much  atrophied;  trophic 
changes  inay  ensue  in  the  inner  fingers ;  the  pupilJary  and  orbital  fibree 
escape  injury.  a«  tUey  lie  above  the  rib;  the  i>ony  proininence  is  felt  in 
the  poslerior  triangle  of  the  neck,  and  pressure  on  it  often  causes  tingling 
pain  in  the  iuimr  side  of  ihe  upper  limb.  In  otlier  casea  of  pressure  the 
symptom8  are  Bimilar  in  natiire,  but  vary  indefinitely  in  extent  and  degree. 
The  trtatvunt  of  ali  these  cases  consists  in  the  removal  of  the  aource  of 
pressure. 

Necralgia  of  the  brachial  plexu8  is  conunon,  and  may  involve  the 
vhole,  or  far  more  often  a  portion  only,  of  it«  i-ootfl  or  branchea.  In  the 
majority  of  euch  cases  seen  by  the  writer,  distinct  rlieiimatic  leaions  have 
also  occurred,  and  the  neuralgia  has  }ielded  to  the  use  of  8alicylates ;  it 
may  then  be  regarded  as  a  truly  rheu  matic  manifestation.  Influenza 
»ppeara  to  cause  some  cases,  which  are  probal)ly  due  to  a  localised  neuritis. 
Hany  are  due  to  injury,  such  as  falls  or  blowB  upon  the  head,  neck,  or 
shoulder,  and  are  presumably  dne  to  the  forraation  of  perineural  cicatrices. 
Others  result  from  gross  ]}ressiire,  und  in  aU  cases  the  postenor  triangle 
of  the  neck  and  the  azilla  ehould  be  most  carefully  examined  for  any  such 
source  of  pressure.  La8tly,  thcro  remain,  here  as  elsevvhere,  a  group  of 
neuralgias  of  wtuch  the  causation  and  pathology  aro  equally  obacure. 

The  casential  symptom  is  pain  usual!y  iu  the  distribution  of  a  definite 
tierve  root  or  branch,  often  intermittent,  constautly  associated  ^^itli  tingling 
and  Btabbing,  and  either  \vith  or  \vithout  losa  of  preciae  tactile  sensation. 

In  addition  to  the  general  tretUnutU  of  neuralgia,  we  may  in  severe 
cases  ftdopt  one  of  the  two  following  operations : — (1)  Stretching  the  plexu8 
through  a  free  incision  has  given  some  oxc<.'llent  rcsults  und  is  well  worthy 
of  trial.  (2)  Division  of  the  ^>oBterior  roots  of  the  spinal  nervee  after 
laminectomy  (Hennett,  Abb<^)  has  not  yet  been  attempted  8ufficiently 
often  to  have  obtained  a  recognised  position  iu  surgerj,  but  is  practicable 
ftnd  advisable  in  the  moet  hopeless  casee. 

Opekatioss. — Ksposure  of  the  brachial  plexuH  mfly  bo  called  for  under 
the  following  circumstances : — (1)  For  primary  auture  of  wounds  and  tears ; 
(2)  for  neuropliiAtic  operation  in  old  injuries;  (3)  for  the  removal  of 
aoorcea  of  pressure ;  (4)  for  nerve-atretcliing. 

In  nMny  of  thme  cues  tho  cxAct  nature  of  the  procedure  win  be  governed  by 
colUtoral  consideralionB,  such  a«  the  preience  of  an  accidental  vound,  a  fracture, 
nr  n  tutnour  ;  but  in  other«  the  best  inctRion  ia  a  vertioa.1  ono  along  the  anterior 
iKinli^r  of  tlie  tnijiezius.  Kor  mor«  eictnnHivo  operations  this  incision  can  bo  carried 
dovfii  tlir  ant4'rior  bordor  of  the  dcltoid,  Iho  clancle  being  teuiporarily  resected 
wben  n  most  satisfactor7  tield  of  operation  is  secnred.  Aftor  division  of  the 
pUtysuuk  and  deep  cer\-ical  fucla,  and  Uguiure  or  retracliou  of  numerous  veina, 
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the  pIcKus  Vi  at  once  seen  in  the  6oor  of  the  wound  escAping  from  the  oater  boivlcr 
nf  tno  antcrior  Bcalone  musolc,  and  cx)vered  h^  a  lax  cellular  tissuc  which  is  rcadily 
torn  upiirt.  The  lovrest  root  and  cord  are  overlaid  by  the  subclavian  and  axinary 
arteries,  but  a  little  eare  in  alune  needed  for  iU  ideutilication  »ud  Mjuiration. 
After  thuR  expoKing  tlio  nerves,  suture  ur  stretcbing  is  ree<)ily  pci-formed  by 
ordinary  methods. 

LITERATURE.— 1.  CHI^A^-TE.  Travauz  de  .VeHtvhjfk  ehiruroiealt,  Fftris,  1896.— 2. 
DuciiKNNE.  V EUctritaliiin  lotaliUg. — 3.  Krd.  ZiBManK.  Oi/UopetaiA  ^Medicine,  vol.  zi. 
I'.  660.— 4.  FitRRiKR.  Bmin,  1882,  p.  223.-5.  HCTCBIXSOH.  Tathotogieal  Tranutiioni, 
1880,  ]>.  27.— S.  Trorbcrk.  SuTgery  qf  (A<  I^vmU  Cord^  Londont  1889.— 7.  Se«  »I«o  article 
"Nerves,  AfFectioiu  of." 


Brain. — ThtB   Bubject   will   be   liere   conaidered    in    the    foUowiiig 
articlcfl : — 


1.  Ph}r8iDlogy  of. 

2.  Diseaaes  of  Blood-vessels. 

3.  CerebnU  Tmnouis. 


1  Atropbj,  Hypertropby,  Cysta,  etc. 
5.  Intracranial  8urgery. 
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Thk  outer  Biirface  of  each  hemisphere  is  di^ided  into  four  lobea  by  tbree 
main  tiseures — tboae  of  Sj-lnus  and  Rokndo  and  the  parieto-occipitAl  fiasure. 

The  Jiasure  of  Sylviu8  bas  two  linibs,  a  short  vertical  limb,  eometimea 
subdivided  into  two,  and  a  long  horizontal  linih,  which  pas-ses  obhquel)* 
bockvards  and  Bomenhat  upward8,  and  at  its  tiiuder  tenmnation  bencU 
iipvvards  for  a  ehort  distanc«  at  an  obtuse  angle  to  the  main  Btoiu  bo  as  to 
l.»e  directed  towards  the  ereat  longitudinal  liBsure. 

The  fiHBure  of  KoUodo  is  from  two  aud  a  half  to  three  incbe»  long.  Ita 
upper  extremit)-  l)egins  near  the  great  longitudinal  Bseure,  aud  estenda 
downward8  and  forvarda,  forminji;  an  angle  of  675'  with  tbat  fiesare.  It  doea 
not  q\iite  reach  the  Sylvian  fissiirc.  I  ta  courae  ia  somewhat  ainuous,  having 
a  double  forward  convesity. 

Tlie  parieto-oocipital  fiasure  ia  seen  midway  l)etween  the  upper  end  of 
that  of  Kolando  and  the  tip  of  the  occipital  lobe.  It  eztenda  for  only  a 
very  ahort  diatance  on  the  outer  aurface  of  the  hemiaphere. 

Tlie  frontal  lobe  ia  bounded  by  the  fissurea  of  Syl%-iua  and  Kolando ;  the 
parietal  liea  between  the  fiaaurea  of  Sylviu8,  Bolando,  and  llie  downward 
continuation  of  the  jHirieto-occipital  fiRsurc  toinet-t  the  bai*kward  imaginary 
jtrolon^ation  of  the  Sylviau  tisaure ;  the  occipital  lobe  lics  lx^hind  the  con- 
tinuation of  the  mrieto-occipital  fissure :  the  teuijHirjil  lies  below  the 
SylTian  fiasure,  and  is  bounded  l)ehind  by  the  occipital  lobe. 

In  the  frontal  lobe  there  are  three  horizontal  convolutions,  which  are 
tenned  re8pectiTely  sitperior,  middh,  and  inferior,  otfint,  sfcond,  and  third. 
and  one  veitical,  the  aaeending  frontal  or  precentral  convolution.  Tbia  ia 
partly  iKtunded  in  front  by  the  pi-ecentrnl  aulcua,  which,  liowever,  is  iuter- 
rupted  80  as  to  allow  part  of  the  hinder  termination  of  the  three  horizontal 
convolutions  to  become  continuous  with  the  ascending  frontal 

The  parietal  lobe  is  divided  into  an  upper  and  lower  portion  by  the  Ione 
corved  tnftr2)ariftal  Ji&$ure.    Above  this   lie   tlie  ascending  parietal  and 


■ 


BRAIN.  PHYSrOLOOY  OF 


ituperiar  parieial  gyri  Of  theae  two,  which  are  continuoufl  with  each 
oihor,  the  former  ties  along  the  poeterior  inargin  of  the  fiseure  of  Bolando, 
the  latter  along  the  border  of  the  great  loDgitudinal  fisBure  as  far  back  as 
the  parieto-ooGipiLal  Bukns.  B6low  the  interparieUl  tiBsure  lie  the  supra- 
marffinal  and  angvlar  gjri.  The  former  of  these  is  situated  above  the 
hinder  portion  of  the  horizontal  Unib  of  the  Sylvian  fissure.  It  is  arbi- 
trarily  di\'ided  froni  the  angular  gjTua  by  au  iiuaginary  line  prolonged  from 
the  upward  Ijend  of  the  Sylvian  fissiire  to  the  interjiarietiU  sulcus.  The 
angular  gj"ni9  bes  between  this  line,  the  jKJSterior  limb  of  the  ])arietal  lobe 
as  abore  defined.  and  a  line  prolonging  backvrards  the  Sylvian  tissure. 
The  supra-margiuul  io  frequently  described  as  passing  rouud  the  up- 
turued  extreniity  of  the  fissure  of  Sylviu8  to  become  continuous  with  the 
BUiKjrior  tcmporal  convolutions  and  the  augular  gyru8.     Tho  angiilnr  gjTUS, 


\»o 


'rj>j 


^^ey 


h'^i 


t^° 


v<? 


■■^Siluf^. 


*^"  T, 


/^"i 


.^^' 


auP^*" 


rosTfi 


l'0^ 


oH6 


\^} 


T.V^P^^ 


tAU 


/•€.; 


.^'^''J 


.WP 


o 


Fm  1.— Ontu-  lorilK«  of  left  ccnbnl  h«ini«plicn,  aboning  th«  lobei.  OMtim,  and  coarolutloo«. 

in  this  caec,  is  said  to  bend  ronnd  the  hinder  end  of  the  paruUel  sulcus  to 
tenninate  in  the  secoud  and  third  teniporal  gyTi 

In  the  teiui>oral  lobe  an  upper,  vnddU,  and  ttncer,  otjirst,  second,  and  third 
temporal  convolution  are  recognised.  These  are  separated  from  each  other 
by  two  snlci  more  or  less  paraUel  to  the  Sytvian  Hssure,  of  which  the  upper 
is  genenilly  tenned  the  "  paraUel  sttlcun." 

In  the  occipital  lobe  three  convolutions,  ^rst,  seeond,  and  third,  are 
gGDerally  dcflcribed.  These  are  not  vreli  deliniited  from  each  othcr,  aud  are 
oonnected  witb  the  adjaeeDt  convolutiona  by  aunectant  gyn. 

An  odditional  lobo,  the  isiand  of  Reil,  can  be  seen  if  tho  sidcs  of  the 
fisBure  of  Sylviu8  are  held  apart.  On  it  are  four  or  five  radiating  conrolu- 
tions. 

On  the  mediaa  aspect  of  the  hemisphere  three  important  sulcl  are  aeen. 
The  eailoM-TMirffiTuU  sukus  begins  below  the  rostnim  of  the  corpus  collosum, 
Aod  foUow8  the  curre  of  that  structure  at  a  distance  rather  less  than  half- 
vrfty  from  the  free  margin  of  the  hemisphere.  When  almost  oppoeilo  the 
HpU>niiim  of  the  cor^ius  callosum  it  Huddt>uly  lieods  l)Mckward  HlinoHt  at  a  right 
uislo,  und  reaches  the  border  of  the  hemisphere  a  little  behind  the  tissure  of 
Bomndo.  The^rw!^o-or.ri/?ifff/y£Mur«  passes  downwards  and  furvards  aud 
end«  *  little  below  the  splenium  of  the  corpus  cuUosunL     It  is  joined  ne&r 
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the  middle  of  its  length  by  the  ealcarine  Jišstire,  which  is  directed  from  thia 
point  toward8  the  tip  of  the  occipital  loW 

The  convolutiona  of  iuiportance  on  this  Burface  are  the  marginal  above, 
and  the  gtfrusjormcatu^  below  the  calloso-marglnal  sulcus.  Between  the 
upturned  ]>art  of  thia  lieaure  and  tbe  parieto-occipitat  sulcua  is  the  8quare 
quadraU  lohe,  or  preeuneus.  That  portion  of  the  inarginal  gyni8  which  is 
opjjosite  to  the  iipper  enda  of  the  ascending  fronta!  and  parietal  convohi- 
tions  is  often  termed  the  paracentral  lobule.  Betvreen  the  parieto-occipital 
and  the  calcjirine  tissures  lies  the  cuneuit. 

On  the  inner  surface  of  the  temporal  lobe  are  the  uncinaU,  near  its 
anterior  tip;  the  HngiuU  and  fusi/orm  gjri  below  the  colcarine  fiseure; 
and  the  in/erior  occipito-temporal,  a  loag  gjrus  exteDding,  os  it«  name 
indicates,  along  the  inferior  margin  of  Ijoth  occipital  and  temporal 
lobes. 

Blooi}-svpply. — The  arterial  8iipply  of  the  brain  is  derived  from  the 
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Pin.  2,— Mvtlvi  Mpect  of  lifl  cvrebrml  b«aliph«r«,  shoirinc  Um  flnniTM  uhI  ntain  codvoIhUom,  kbo 
tb«  oeotTM  for  (nnU,  tu  yMn,  and  ooloor  vltion. 

two  internal  carotid  and  the  two  vertebral  arteries.  The  vertebrals  enter 
the  cranial  cavity  through  the  foramen  magnum,  and  at  the  lower  margin  of 
the  pons  they  unite  to  form  the  baailur  artery,  which  dividea  opposite  the 
beginning  of  the  interpeduncular  space  into  tlie  two  poaterior  oerebral 
arterie».  Kach  internal  carotid  diviaes,  on  entering  the  cranium,  into  the 
anterior  and  middle  cerebral  arteries.  The  two  anterior  cerebral  arteries 
are  uonnectei.1,  close  to  their  origin,  by  the  anterior  communicating  artery ; 
the  middle  and  poaterior  cerebrals  on  each  side  are  united  by  the  posterior 
couiinunicating  arLurv.  There  is  thua  oHtabli^Iied  an  arLeriul  intercom- 
munication  (tenned  the  "circle  of  Willi8")  of  the  greatest  iniporUnce  for 
the  maintenance  of  an  efficient  supply  to  the  hemisphcres,  which  can  be 
carried  on  even  if  one  of  the  main  truDks  becomes  occluded 

The  three  cerebral  arteries,  anterior,  middle,  and  posterior,  8upply  each 
hemisphere,  giving  off  branchea  to  the  cortex  and  the  inimediately  siib- 
jacent  white  matter,  on  the  one  liand  (corticjil  branches),  and  to  the  central 
ganglia  and  the  Hiiperjacent  centnnn  ovale,  on  the  other  (central  branches). 
It  is  important  to  remember  that  ihere  i«  no  anastomosia  bet\veen  tlie 
corticttl  and  the  central  groups  of  veseels,  so  that  the  resnlts  of  occluaion  of 
one  group  of  vessels  are  independcnl  of  those  of  the  other.     Agaiu,  the  anas- 
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toinosiBbebw6ea  the  luaia  aod  the  Bubsidiary  branchesof  tbe  cerebral  arteries 
is  BO  imperfect  that  for  practical  purposcs  they  may  be  rogarded  as  being, 
though  thejare  not  in  realily  (Heubner),  terminal  arterica  Con8equently 
oocUision  of  one  artery  or  oue  of  ita  uain  brauches  leads  to  a  softeaing 
slricily  limited  to  the  area  supplied  by  the  aflected  resseL 

Again,  the  amaller  twigs  which  enter  the  cerebral  cortex,  and  the  central 
arteriee  to  tbo  basal  ganglia,  aie  devoid  of  ali  anastomoaia  with  each  other, 
and  are  true  terminal  arteries.  The  cortical  branches  are  lound  in  the 
eubarachnoid  Hpace,  and  before  entering  the  cortex  they  give  olV  branches 
at  rigbt  anglea  whlch  may,  according  to  Duret,  he  divided  into  two  groupa 
— a  diort  cortical  group,  which  for  the  most  part  terminates  in  a  fine  capU- 
lary  Detwork  in  relation  to  the  lorge  pjTamidal  and  ganglion  celled  layer 
of  the  gray  matter,  and  a  longer  mediulari/  group,  \vhich,  after  yja8fiing  right 
throagh  the  gray  matter.  suppUes  the  uuaerlying  vrliite  substance  for  a 
dfipth  of  a  balf  to  three-cjuarters  of  au  inch.  As  ab%ady  aaid,  tliis  latter 
group  doe«  not  anastofnose  with  the  central  branchea,  so  that  between  the 
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Fto.  8.— To  ftbow  the  dUtdbaUon  of  tlie  lira  bnudi«*  of  Um  tniddie  cerdnmt  uitty, 

territoriea  siippUed  by  theae  two  groupa  of  veasela  therc  is  au  area  so  feebly 
nourialicd  tliat  it  is  apt  to  be  the  se^t  of  lacunar  8oftening  in  old  peopla 

The  anUrior  ctrehral  ia  distributed  on  the  inner  aspect  of  the  hemi- 
Bphere  as  far  back  as  the  parieto-occipitol  Hssure,  to  the  orbital  aurface  of 
tne  frontal  lo>>e,  to  the  anterior  two-third8  of  the  Recond  frontal,  and  to  the 
whole  of  the  superior  and  the  upper  half  of  the  ascending  frontal  convolu- 
tiooH.  It«  central  bninches  8upply  tlie  upiter  part  uf  tlie  hoad  of  the  wxudate 
nucleua  acd  are  occaaionally  the  aeat  of  ha^morrhage. 

The  middle  cerebral  is  the  largest  as  well  as  the  moet  important  of  the 
cerebral  arteries.  haring  re^rd  to  the  areas  of  the  cortes  which  it  supjtiiea 
and  the  frequency  with  which,  more  e(rpecially  on  the  left  aide,  it  ia  attected 
by  diBcaao.  Its  five  cortical  branchea  aro  diiitributcd  to  —  (1)  the  third 
frontal  convolution ;  {2)  to  the  lower  two-thirde  of  the  aHcending  frt>ntal, 
and  the  hinder  end  of  the  second  frontal ;  {^)  to  the  ast^nding  [varictal, 
BUperior  parietal.  and  supra-marginal  convolutions ;  (4)  to  the  angulur  gyniB, 
the  Hupra-marginal,  and  the  posierior  end  of  the  6rst  and  second  tempoml 
convolutioDH ;  (5)  to  the  anterior  ]>art  of  the  first  temporal  and  the  anterior 
two-thirdB  of  the  seeoud  temporal  convolutions. 

l1io  central  hranchcs,  which  Icave  the  muin  stem  ncar  it«  origio,  enter 
the  anterior  {»erforated  spoce  and  constitute  tho  maiu  Hupply  of  tlio  basal 
goaglia.  They  poss  npvarda  at  first  throiigh  or  external  to  tho  lenticular 
naOMUS,  ond  are  then  dirocted  inwards  through  the  interno]  capsiile  cither 
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to  the  caudatpe  nucleus  or  to  the  optic  thalamus,  being  termed  rc3p6ctively 
Unticuio-strmU  and  UnticuJo-optic  arteries.  One  of  the  foriner  group  whicb 
ramliies  at  first  ou  the  outer  surfac«  of  the  lenticular  Ducleua  ia  eo  fre- 
ouentlj  ruptured  that  it  has  been  termed  by  Charcot  the  artery  of  eerebral 
aetmorrhage. 

The  poaUrior  eerebral  supplies  the  remainder  of  the  cortei,  namely,  the 
inner  aspect  of  the  occipital  and  temporal  lohes  (including  the  cuneua,  the 
lingual,  fusiform,  and  imcinate  gyri),  the  outer  oceipital  and  the  inlerior 
temporal  convolutions. 

Ite  central  branches  supplj  the  posterior  part  of  the  optic  thalamus,  the 
crus,  the  nucleus  of  the  third  nerve,  and  the  exterual  geniculate  body. 

The  medulla,  po^s,  and  eerel^cUum  derivo  thcir  8ui)pl3'  from  the  banilar 
and  the  two  vertebral  arterie«.  Those  to  the  meduUa  and  pons  are  divided 
Into  Tfudial  and  lateral  or  radieular  branchea  The  niedial  arterica  are  the 
chief  Bupply  of  the  nuclei  (buibar  to  the  hjpogloseal  and  epiaal  accessorj ; 
tubpOTiiin«,  from  the  basilar,  for  the  vagus,  glo6»ophdryugeal  and  auditory 
□uclei;  midpontine  and  suprapontine,  for  the  nuclei  of  the  remaining 
cranial  nerves  below  the  third).  The  lateral  branchea,  as  their  other  name 
impliee,  8upply  the  nerve-roots.  They  divide  into  ascending  and  deseend- 
ing  branchea — the  former  paesing  w!tb  the  nerve-roota  into  the  meduUa 
and  8upplying  the  nuclei  of  the  nervea  they  accompauy,  the  latter  pasaing 
outwai\Iij  with  the  nerve. 

The  ccrehfUar  arteries  are  the  superior,  midifU,  and  in/eri&r.  The  first 
named  are  derived  from  the  baailar,  and  8upply  the  middle  lobe,  and  the 
ui)j)er  part  of  the  hemiapheree  of  the  cerebcllum.  One  branch  to  the 
nucleus  dentatus  (arteria  corporis  doutati  of  Duret)  merita  special  mention 
aa  l)eing  the  most  frequent  aource  of  cfirebellar  ha'morr!iagc.  The  middle 
and  inferior  cerehellar  arteries  are  derived  from  the  vertebrals,  and  between 
them  Bupply  the  remainder  of  the  cerebelltuu. 

Vknocs  Cibcdlation. — The  teiunts  biood  is  coUect«d  from  the  oerebrum 
niaiDly  by  two  chanuelB,  the  auperior  longitudiual  and  the  etraight  sinudeB. 
The  former,  which  runH  from  Itefore  I)ackwardflaIongtheuppermarginof  the 
fabc  cerebri,  ilraina  the  greater  portiou  of  the  outer  and  inner  surface  of 
the  hemisi>here8.  The  corlical  veina,  some  ten  or  twelve  in  number,  enter  the 
sinaa  in  an  anterior  directioo — an  anrangement  aupposed  to  be  deaigned  for 
the  too  rapid  removal  of  venoua  blood  from  the  oerebrum,  but  more  prol>ably 
merely  the  reault  of  the  growth  of  the  ccrebrum  in  a  fonvard  direction. 
The  straight  ainus  is  fonued  by  Ihe  uiiiuu  of  the  inferior  longitudinal  veins 
and  the  vein  (or  veins)  of  Galen.  The  former  runa  in  the  iuTerior  margin 
of  the  fabc.  froia  which,  aa  well  a«,  to  some  extent,  from  the  inner  surface 
of  the  hemiapheree,  it  derives  it«  blood.  The  veins  of  Galen  which  Uc  near 
each  other  between  the  layer8  of  the  velum  inteipoaitum  are  formed  by 
the  iinion  of  veins  from  the  caudate  nucleus  and  optic  thalamus  and  alao 
from  the  choroid  plexus  in  the  lateral  and  third  ventriclea.  As  the  veina  of 
Galen  pasa  over  the  pineal  gland  they  are  apt  to  be  oompreseed  by  tumoura 
of  that  fitructuro,  thua  givnng  rise  to  drop8y  of  the  eerebral  ventriclea  (second- 
ary  hytirocephalua).  The  straight  and  auperior  longitudinal  ainuaea  unite 
at  the  torcidar  Herophili  (oppoaite  the  internal  occipitid  crest)  to  form  the 
lateral  sinus.  This  occupies  the  ¥rell-knoflm  groove  in  the  occipital  bone 
and  the  postero- inferior  angle  of  the  parietal  bone,  lying  in  this  part  of  ite 
courae  in  the  attachcd  margtn  of  the  tentorium  cerel>elli.  Then  it  groovea 
the  mastoid  part  of  the  temporal  bone  and  cntera  the  jugiUar  foramen.  One 
luterul  sinus  is  usually  larger  than  its  fellow.  The  reluliona  of  the  sinua  to 
the  temporal  bone  are  of  the  utmoat  importance  to  the  surgeon  (see  p.  73). 
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The   cavemous  buius  at  the  side  of  the  lxxly  of  the  sphenoid  bone 

receive«  the  ophthahnic  vein,  commumcates  with  ita  fellow  b^  the  circular 

bIbus  roTind  the  pituitarj  body,  and  dclircrs  its  blood  to  the  lateral  Binuses 

;hrough  ihe  superior  and  iuferior  petro&al  einu&es.     The  former  of  these 

along  the  groove  in  the  upper  margin  of  the  petrous  bone  and  in  the 

attached  margin  of  the  l«ntorium  cert*l>eUi,  and  enters  the  hUerul  sinuH  in  the 

groore  in  the  niastoid-temi)oral  bone.     Ib  receive^  souie  branchea  froni  the 

vpper  surface  of  the  cerebellum,  the  inferior  surface  of  the  cerebrum,  and 

im  the  tyuipanimi.     The  inferior  petrosal  joins  the  jugular  vein  at  the 

|Ugular  foramen,  passing  to  this  point  atong  the  junction  ol  the  basi-occipibal 

,nd  petrou8-temporal  bones.     It  receivea  blood  from  the  under  surface  of 

~  6  cerebellum  and  from  the  Lntemal  car.     The  oocipitaJ  sinus,  sometimes 

ingle,  sometimes  double,  in  the  fiilxcerel>elli,  joins  Ihe  posterior  f^piual  veins 

and  ends  in  the  lateral  sinus. 

Speoial  mention  must  be  made  of  the  connoctions  of  the  reeaels  in  the 
dura  mater  with  veins  entering  it  either  from  the  cranial  bones  or  &om 
etructures  outside  the  skuU,  these  vessels  bcing  of  importancc  as  conveying 
infective  proceasea  from  witliout  and  Icading  to  sinus  thromboaia.  The 
ophtkalmic  mns  from  the  eye  and  orbit  have  been  already  mentioned  as 
entering  the  cavemous  sinus  tlirough  the  sphcnoidal  tissure.  The  ma&toid 
emUsan/  vHn  passes  from  the  lateral  sinus  through  the  mastoid  foramen. 
The  parUtal  tmi$mry  vein  connects  the  superior  longitudinal  sinus  with  the 
veias  of  the  aealp.     There  are  others  of  less  importauce  \vlueh   do   uot 

aire  mention. 

ZrsfpjiATio  CmauLATiON  of  thm  Brais. — The  researohes  of  Ober- 
steiner.IIis,  Bevan  Lewis,  Ketzius,  Leonard  Ilill,  nnd  others  liave  elucidated 
the  l)'mphatic  i>atha  and  the  conditions  of  the  secretiou  of  Iymph  and  of  its 
absorption.  In  the  gray  matter  of  the  cortex  each  ner^e  lies  in  a  small 
sac,  lined  with  endotheUum — the  pericfllvfar  hjmph-$ac.  This  Is  continuous 
with  a  perirascular  tymph-channfl,  wlucli  eurrounds  the  vessels  (arteries, 
veins,  and  capillaries)  withiu  the  gray  matter.  Theaechannels  open  into  the 
n'ticuhiU'U  HuUurrtohuoid  »paee,  \vhich,  in  tho  fissure  of  Syh'iu8  and  at  the 
tftse  of  the  brain,  form  larger  s^jaces,  termed  lymph-cistenis,  which  may 
tinder  certain  pathological  conditions  become  over  distended  with  fluid,  but 
wtucb  in  the  normal  brain  are,  according  to  Hill,  little  more  thao  ]x)tential 
1,  capable  of  containinc  more  tluid  if  the  amount  of  blood  in  the 
cavity  is   diminishecL.     In   addition    to    this   canalicular   8yBtem, 

ran  LewiB  thioka  that  the  ncuroglia  cella  of  Deiters  serre  as  abeorbenta 

lymph.  He  bases  his  upinion  on  the  fact  that  Llio  protoplasm  of  theee 
iUa  is  of  a  semi-fluid  nature  and  that  the  cells  aend  one  procees  to  joio 
adventitial  sheath  of  the  vcseels.  He  supposee  that  the  cells  absorb 
fluid  from  the  brain -subetance  and  deliver  it  hy  their  long  procesa  to 
tho  perivascular  lymphatica.  These  cells  he  terms  the  /ymj:7A  eonneeHve 
9y$lrm. 

The  ccrebro-spinal  fluid  within  the  ventriclea  is  mainly  secretod  by  their 
chori^id  plexu8es.  Under  ordinarj'  circumstances  the  tluid  passes  from  the 
ventriclea  of  the  cerebrum  through  the  aqueduct  of  Sylviu8  to  the  fourth 
ventricle,  From  this  the  fluid  cscapes  through  the  foramen  of  Majendie  in 
the  roof  of  the  ventricle  into  the  uubarauhnuid  space.     From  the  subarach- 

dMpace  the  exit  for  the  cerebro-Hjiinal  fluid  is  by  wav  of  the  Ij^ujphatics 

the  nerre-root«  and  thoae  surrouudiug  tho  Urger  blood-vessels  of  Ihe 
1)raiu  and  oord  Further  poiuts  of  cUnical  importnnce  regardinc  the 
cerebro-spiual  fluid  will  l>e  found  under  the  section  "  Noše.  Difleases  ol" 

Fc.\VTio*ys  or  tbs  Cbrmbral  Cortkx.  —  The  clinical  reaearches  of 


HughlJngs  JacksoD,  followed  by  the  esperiments  of  Fritsch  andHitzig,  Ferrier, 
IIoraley,  Beevor,  and  others,  have  Bhown  that  there  are  certain  areas  in  the 
cortex,  Btimulation  of  which  produccs  movementsou  theoppoaite  aide  of  the 
body,  and  removal  of  which  is  followed  by  paraljsia  of  tho  Bamc  movements. 
These  areas  are  looated  on  both  sides  of  the  tissure  of  Rolaudo,  iiiaialy  in 
the  aacending  paiietal  and  frontal  convohitions  and  their  tenninationB  in 
the  median  aapect  of  the  hemisphere,  viz.  the  paracentral  lobe ;  also  to  some 
exteut  in  the  Buperlor  parietal,  and  in  the  poetehor  euds  of  the  first,  eecond, 
and  third  frontal  convolutions.  These  areas,  termed  "  motor  areas,"  have 
been  marked  oiit  \vith  great  preciaion  and  minutenees  by  Horaley  and  Beevor, 
and  have  beeo  found  by  the  former  to  corre8ix>nd  clo8ely  with  those  indi- 
cated  by  disease  in  man.  Their  poeitioo  is  flho\vn  in  the  accompanying 
diagram.  It  may  be  stated  geQerally  that  the  centres  for  the  leg  are  in  the 
upper  part  of  the  motor  area,  thoee  for  the  arra  in  the  intermediate  {»rtion, 
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Fia  4,— OutarmrikMof  lofthaiDliphon  InOlatliig  the  "motor"  ind  " »fOMatj"  mnaM, 

and  those  for  the  mouth,  the  tongue,  Up«,  and  lar)'iix  in  tho  lowest  part. 
Th«  inovcmeots  of  the  lower  extremity  are  arranged  along  the  margin  of 
the  great  longitudinal  tissure  /rom  hefore  hnchcards,  a.s  foliow8 :  hip,  ankle, 
kneo,  great  toe,  and  small  toes.  The  movements  of  the  arm  are  arrauged 
from.  ahove  dotcnioards,  as  foUovva ;  shoulder,  elbow,  vrist,  fingers,  inaex, 
thumb.  The  movemontB  of  lipe,  mouth,  lar)'nx,  and  pharynx  are  ali  repre- 
sented  on  the  aacending  fronta!  and  parietal  convolutions  below  the  lovest 
anterior  curve  of  the  iiaaure  of  Rolando.  Their  relutive  poaition  ia  indicated 
in  the  diagram,  and  need  not  be  8pecially  descrilied. 

Additional  areas  for  the  luovemeuts  of  the  headand  eyes  to  the  opposite 
side  are  figured  at  the  Jiinder  extremities  of  the  two  upper  frontal  ^yii 
The  Iower  frontal  gjrus,  in  the  left  aide>  often  termed  Broca'«  convolutions, 
is  the  motor  speeeh-centre  (see  "  Aphasia  "). 

The  positiona  \vithin  the  internal  capeule  of  the  conducting  strands  to 
and  from  the  various  areas  of  the  cortes  ure  of  iniportancc  to  tho  clinician. 
Sl>ejiking  generally,  the  motor  fibres  occupy  the  "  knee  "  and  the  anterior 
two-thirds  of  the  postcrior  limb  of  the  capeulc,  being  therein  distribated 
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from  before  backvrards,  eye8,  liead,  mouth,  tongue,  upper  limb,  trunk,  bwcr 
Umb.  The  poaition  of  the  fibree  subserving  various  functiona  is  iudicated 
in  the  aocompanjnng  tigiirc.  The  antcrior  Umb  of  the  capsiiles  conveya 
iibrea  from  the  uoa-eicitable  remainder  of  the  froutal  lobe  to  Iho  coUs  in 
tbo  pons.  The  formation  of  these  tibres  is  as  yet  uukiiowu.  The  posterior 
third  of  the  hinder  limb  of  the  oapsule  contains  the  ingoing  sensorjr  fibres 
0Q  their  way  ta  their  termini  in  the  cortex,  and  alao  descending  fibres  of 
unknowD  lunction  from  the  tempom!  lobc  to  the  pons. 

■Within  the  cerebral  peduncle  they  are  airanged  from  withiu  outwards, 
as  foUowa :  arm,  face,  leg. 

Sknsorv  Cent  res,— These  are  not  determined  with  the  same  degree  of 
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defioiteuess  as  the  motor  areas,  owing,  no  doubt,  to  the  greater  difficultjr  of 
intestireting  the  results  of  esperiments  in  animala. 

Siffht. — The  centre  for  si^ht  seems  to  be  the  most  defiuitel^ascertaioed. 
and  hoa^  ex|)enment  and  cUuical  obserratious  iudieat«  that  in  tho  ueigh- 
bourhol«T>f  thecalcarine  fi88ure,especially  in  the  cuneim  and  in  the  Lingual 
ttnd  fuKifonn  lobea,  lies  the  "half-viaion"  centre.  If  this  region  is 
deHtroyed,  blindneas  reaults  in  the  op[>0Bite  halves  of  the  fields  of  vision  of 
the  two  rctinec  (homonymoujB  hemianopia).  It  bas  recently  becn  rendered 
probabl«  by  Muckav  aud  Buulop  that  the  "  half  colour-viaion  "  centre  is 
ntuated  in  the  fusiform  lobe  (Fig.  2). 

Jlmrintj. — The  centre  for  heariug  is  in  the  middle  of  the  first  temporut 
convolution.     The  limited  uumber  of  cUnical  obaerrationB  available  whicl) 
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have  been  confirmed  hy  poet-mortem  exauiination  seem  to  indicate  thal 
de&tructioa  of  the  upper  t«mporal  convolutione  pi*oducea  deafneas  in  the 
opposite  ear,  but  Uiat  thia  is  soon  compcnsat^^d  for — a  result  eusily  compre- 
hensihle  whea  the  relations  of  the  central  paths  from  the  auditory  nerve 
orc  takcD  into  cooaideration.  In  the  Boction  on  the  auditory  nerro  it  is 
8howu  that  the  cochlear  nuclous  eends  fibree  to  the  posterior  corpua 
guadrigeminnm  of  its  own  side  as  weU  as  to  the  opposite  side,  and  as 
this  ganglion  is  connocted  with  Ihe  intemal  gcniculate  body  and  through 
this  with  the  auditory  cortex,  ompensation  cau  be  ea^il/  efTecteil 

Smeil. — The  centre  for  smeli  uppears  to  be  situated  in  the  tip  of  the 
uncinate  gyrufl  on  the  same,  and  probably,  too,  on  the  opposite,  aide.  In 
disease  of  this  region  epileptic  fit«  marked  by  olfactory  aur&s  bare  been 
noted. 

Tomh  and  musctdnr  seiise — The  centre  for  the  perception  of  tactile 
impreseiuns  is  by  soiue  located  in  the  gyrus  foruicatus,  by  others  in  the 
*' motor "  cortex.  It  is  certaiu  that  portions  of  the  motor  cort«x  may  l>e 
removed  without  losa  of  tactile  8en8ibLiity ;  but  u  certain  loss  of  muscular 
f,  sense  in  the  limb  supplied  by  the 

"~-'*'5vtt  rcmoved  area  has  been  found  by 

»"^^^^j,  Hor8ley,   thougb    not    apparently 

by  othera  Embolic  dcstruction  of 
tho  motor  area  does  not  seem  to 
canse  any  Ben9ory  defect.  The 
sen8ory  path  to  llie  cortex  passca 
through  the  hinder  third  of  the 
postenor  limb  of  the  int«rnnl 
capeule,  and  radiates  oiitward  from 
there  toward8  the  varioua  cortical 
areaa.  In  particular  the  central 
optic  path  lies  in  the  lowest  part 
of  the  optic  radiation  of  Gratiolet. 
Within  the  pons  and  oerebral 
peduncltis  the  8enBory  path  is  less 
ea8y  to  trace,  but  it  appears  to  lie 
in  tho  tegment  somenhat  intcrnul 
and  posterior  to  the  gelatinous 
substance  of  Rolando,  vrhere  that 
exists. 

The  centripetal  path  for  muscu- 
lar sensc  impressions  is  in  aH  pro> 
bability  constituted  by  the  fillet  or 
lemniacuK.  Thia  structure  arisea 
in  the  nuclei  of  the  two  divisions 
of  the  poeterior  columna  of  the 
cord,  and  passea  upwards  along 
the  opposite  eide  of  the  rapht^  of 
the  meduUa,  receiving,  as  it  goes, 
fibres  from  the  aensorv  nuclei  of  the  fifth,  eighth,  ninth,  and  tenth  nervea. 
The  fibres  of  the  tillet  tenninate  in  the  nnterior  and  ])ostenor  eoq)ora 
quadrigenuna,  in  the  optic  thalamus.  and  to  some  e.xtent  in  the  motor 
cortex. 

Word'Steing  Centre. — It  is  fouud  that  when  the  angiilar  and  supra- 
margiual  gyri  are  de8troyed  on  the  left  side  the  power  of  percei\nng  words 
as  word8  is  lost.    Although  vision  is  preserved  intact,  words  read  soon  have 
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no  more  meaning  than  thoae  of  an  uiikiiowu  foreiga  lauguage.  Such  a  loss 
of  perception  is  tenned  irord-biindness.  Itwould  appenr  that  in  the  above- 
oamed  gjri  the  visual  iinpressions  of  letters  and  word8  undergo  a  higher 
elaboratioD  and  becotne  aseociated  with  defimte  BOimds  and  nieaniogs. 

JVord-htaring  Centre. — A  similar  centre  for  the  elaboration  of  heard 
Bouada  into  wordB  ia  found  in  the  posterior  part  of  the  first  teniporal 
convolutioua  Destructton  of  this  arca  on  tlie  Icft  aide,  while  affecting  hear- 
ing  ouIy  tvmporarilv  ou  the  oppoeite  side,  cause«  losa  of  understanding  of 

tqK>ken  speech  (word-deafnes8).  The  question  of  vord-seeing  and  word- 
hearing  are  more  fully  considered  in  the  article  "  Aphasia." 
The  anterior  part  of  the  frontal  lobe  is  genera]iy  regarded  as  being 
aaeociated  with  the  higher  Intellectual  faciUties. 
The  functions  of  the  caudate  and  lenticuiar  nucleus  and  optic  thalamua 
are  not  yet  knovvn.  LeBion»in  their  substance  do  notproducechanicteristic 
■ymptoma  unleas  they  prena  ou  auch  adjaceut  structurca  aa  tho  int«rnal 
capeule  or  optic  tract 
Tas  Cerbbkllum  a  m»  its  p£VCAVLES.-~The  cerebellum  bas  five  lobea — 
a  median  (or  vermiform),  two  lateral  lobea,  and  two  flocculi.  The  sub- 
diviadona  of  these  vvill  be  found  in  any  anatomical  text-book,  nnd  it  ia 
lumeceaaar/  to  detail  them  here.  It  maj  be  aaid,  however,  that  atfectiona 
of  the  middle  lobe  and  of  the  flocculua  ai-e  apt  to  be  aocompunied  by  the 
diaturbancea  of  equilibration  and  of  co-onliuation  of  the  movemeula  of  the 
extremities  and  ejeballa  which  are  regarded  as  Bpecially  characteristic  of 
cere1>eUar  diaease,  whi]e  lesiona  of  tlie  lateral  lobes  are  not  infrequently 
Uteot.  The  reaaons  for  this  are  probably  to  be  found  in  the  connections  of 
the  ccrebellam  with  the  brain  medulla  and  cord. 

The  inferior  peduncle  of  the  cerebeUuiu,  or  the  restiform  body,  connecta 

it  with  the  medulla  and  cord.     It  ia  comjx)aed  of  (1)  the  direct  cerebellar 

tract ;  (2)  the  arcuate   tilirea  derived   from   the   nuclei   of  the  i>08terior 

oolumna  of  both  sides  of  the  cord,  (3)  from  the  inferior  olive,  (4)  and  from 

a  nucleuo  at  the  side  of  the  medulla  tenned  the  lateral  nucleus.     Ali  these 

bres,  Mrith  the  exception  of  thoae  from  the  inferior  olive,  conduct  in  a  centri- 

tal  dircction  nnd  teriuinate  in  the  ui>pcr  part  of  the  middle  lobe  of  the 

rebellum,  mainly,  but  not  entirely,  on  the  aame  aide  of  tlie  meaial  plane. 

Theae  Bbrus,  moreover,  almost  certJiiDly  conduct  muacular  aenao  impulaes 

(nalog  that  term  in  ita  most  general  aenae).     The  fibrea  connectiug  the  olive 

with  the  cerebellum  aeem  to  conduct  centrifugally  from  the  latter. 

The  oeoending  antero-lateral  tract  of  Qowera,  although  it  doea  not  belong 
to  the  restiform  body,  also  entera  the  upper  part  of  the  middle  lobe  of  the 
cerfcljeUum.  1 1  pasaca  upwardn  Lhroiigh  the  lateral  part  of  the  tegment  of  the 
pooa,  hixtk3  i-ouud  the  tilth  uerve  at  ita  emergence,  and  then  c\irvcB  round  the 
VUperioT  oerelKliar  |)eduncle  Just  below  the  poaterior  corpua  quadrigeminum, 
and  bends  downward8  into  tho  lingual  lobe  of  the  vemiia. 

From  the  cortex  of  the  vermia,  sagittal  fibrea  pasa  to  two  rounded  nuclei 
in  the  anterior  part  of  the  lobe,  termed,  from  their  relation  to  the  fourth 
Teatfiole,  the  roof  nucleL  Kach  roof  nucleus,  again,  givea  origin  to  an  im- 
tont  tnict,  the  cerel)elln-veRtiljular  tract,  wliicn  Ferrier  and  Turner  have 
)wu  to  degenerate,  and  therefore  to  conduct  tovrarda  the  nucleua  of 
Deitera  (veatibular  nucleus).  Thia  tract  foUoua  the  lateral  waU  of  the 
fourth  ventricle  partly  intemal  and  partly  extcrnal  to  the  auperior  cere- 
bellar pednncle. 

The  cortex  of  the  middle  lobe  ia  probably  also  connected  >vith  tfae 
nucleus  dentatua  and  known  aa  the  superitn-  cerebellar  peduncle. 

The  couvoluted  structure,  the  nucleua  dentatua,  which  liea  at  the  sideof 
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the  foitrtli  ventricle  on  the  confines  of  the  middle  and  laberal  lobes,  alsa 
receives  tibrea  from  the  cortex  ol'  the  lateral  lobea.  These  fibrea  probablj 
form  the  majority  of  thosc  which  urise  from  the  Purkuije'B  cells.  The 
nucleus  senda  fibrea  to  the  inferior  olive  of  the  oppoaite  side,  and  also  through 
the  superior  cerebellar  peduncle  to  the  red  nucleus  and  optic  thalamus  of 
the  oppoaite  side. 

llie  roof  nucIeuB  and  the  nucleus  dentatus  (\vith  its  acceseorj"  nucleus 
globosus  and  emboliforrnis)  are  thus  concerned  in  receiving  inipressions  from 
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the  cortex  of  the  middle  and  lateral  lobes,  and  in  giving  off  centrifugal  fibres 
to  the  nucleus  of  Dciters,  the  inferior  olive,  the  red  nucleus,  and  the  optic 
thalamus.  The  distribution  of  the  fibrea  from  the  nucleus  of  Deitera  is 
considered  in  relation  to  Ihe  uuditory  nen-e,  and  is  of  special  importance 
as  regards  the  movementa  retpiired  for  tlie  maintenance  of  the  equiljbriunu 
The  middle  pedunck  of  the  cerebellum  is  formed  by  the  superficial,  middle, 
and  deep  6bre«  of  the  pons,  and  ariaea  mainly  ftx)m  the  groupa  of  cells 
which  lie  among  these  fibres  (the  nuclei  pontie).  These  cells  are  also  in 
connection  \vith  the  fibres  from  the  frontal,  temporal,  and,  to  some  extent, 
the  parietal  lobes  of  the  cerebrmu,  \vhicli  either  end  themselvea  or  send  their 
collaterals  among  the  cells.     Tiie  fibres  from  these  cells  pass  to  the  cortex 
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of  the  lateral  lobe  of  the  cerebellum.     (A  few  fibres  of  this  peduncle  pass 
towards  the  uucleuB  pontis  of  the  aame  eade,  and  ttius  enter  the  tegment.) 

It  will  be  Been  thut  the  tracta  which  are  connected  inainly  with  eq^uili- 
bratiou  either  enter  the  middle  lobe,  or  ariae  from  its  roof  nuclei  or  tho 
adjacent  dentate  nuclei ;  that  they  leave  the  cereljellum  by  the  inferior  and 
Buperior  pedunclea  and  by  the  cerebello-veatibular  tract  The  lateral  lol««, 
on  the  other  hand,  which  may  be  largely  de8troyed  without  diaturbance  of 
eij^uilibration,  receive  their  afterenb  libres  maiiily  from  the  pontine  c«Ufl 
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which  are  related  to  descending  fronto-pontinc  and  tomporo-poatme  tracts. 
The  function  of  these  tract6  iu  not  yet  knowu. 
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37«  Olf(tctory  Buih  and  Lobe, — The  olfactory  bulb  and  lobe  lie  in 
the  olfiictory  otUcub  on  tho  under  Burface  of  the  frontal  lobe.  Near  the 
oommencement  of  the  fisaure  of  SyIviuH  the  lobe  dividea  into  two  roota, 
the  outer  of  vhich  crosses  the  tiesiirc  and  euda  in  the  tip  of  the  uncinate 
gj-ni8  of  the  Biuue  eide,  while  the  other  root  paflsee  by  way  of  the  anterior 
gyru8,  probably  through  the  poeterior  limb  of  the  interaal  capeule  to  the 
corresptmding  convoltitioua  ot  the  opposite  side.  Leeiona  of  the  sensory 
portiou  of  the  iut^roal  capsule  produco.  along  with  other  forma  of  crossed 
MuoetbestJi,  a  loos  of  amell  on  the  oppoaite  slde. 

The  Optic  Alrriv, — The  fibrea  of  the  optic  aerve  are  derived  from  the  cells 
TOU  II  2 
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of  the  retina  in  such  a  wuy  thab  ihom  from  the  oiiber  Imlf  of  ttie  retina  and 
mucula  lie  to  the  outer  half  of  the  uer\'e,  aad  tbose  from  the  innet  half  of  the 
retiDa  and  macula  occupy  its  inner  hali'  At  the  chiaHum  there  is  a  semi- 
decnssation  of  the  nervea,  the  outer  halves  being  uucrosaed  and  each  entering 
the  tract  of  its  own  side,  wh.ile  the  inner  halves  cross  into  the  opposite  tract. 
The  result  of  this  procesa  is  that  the  tilires  from  the  nght  lialf  of  each  retina 
form  the  right  optic  tract.  and  the  fibres  from  the  left  half  of  each  retina 
form  the  left  optic  tract.  Each  tract  passeg  round  the  crus  cerebri,  and 
tenoinates  in  a  threefold  manner.  One  group  of  tibrea  enters  the  eiternal 
geniculate  hody,  a  Hccond  the  anterior  corpus  quadngeDunuin.  and  the 
third  the  pulvinar  of  the  optic   thalamus.      From   the  geniculate  body 
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fibres  pass  through  the  optic  radiation  of  Gratiolet  to  end  in  the  cuueus,  or 
aocording  to  Henschen  in  the  aidea  of  the  calcarino  fissure ;  aocording  to 
Bunlop  and-  Mackay,  the  centre  for  colour-viaion  is  also  in  tbe  fusiforni  lobe. 
This  path  is  the  central  half-vision  path.  The  fibres  to  the  anterior  corpus 
quadrigeniinum  subserve  the  Ught  i'eBex ;  they  t^rminate  |)artly  in  the 
oells  of  this  ganglion,  and  partly  in  relation  to  the  centre  in  the  third 
nuclcus  for  the  sjihincter  of  the  iris.  (In  thiH  connection  it  is  to  be  noted 
that  tbe  two  sphincter  centre«  muat  be  directly  counccted^Weir  Mitchell, 
Bernheimer.)  Tlie  apecial  function  of  the  Hbrea  lo  the  pulvinar  is  not  yet 
determined.  Aecordmg  to  Henschen  they  do  not  form  i>art  of  the  viaual 
path.  From  tbe  cori)U8  qua<]rigeininum  and  pulvinar  there  is  also  a  con- 
nection through  the  optic  radiation  with  the  half-vision  centre  at  the  side  of 
the  calcarine  tiseure  ;  but  the  spccial  value  of  these  tracts  is  as  yet  unkuown. 
The  Third  Nerve. — The  nuclena  of  the  third  or  oculomotor  nerve  is 
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in  the  anterior  part  of  the  gray  matter  eurroundin^  the  aqaeduct 
of  Sylviufl,  and  immedifttelj'  doraal  to  the  posterior  lonaitudinal  fasciculus, 
Its  upper  estremitj  is  at  the  lovrer  limit  of  the  third  ventricle;  and  its 
lower  lies  iuidway  betveen  the  anterior  and  iKjflterior  corpora  ^tiadrigemina 
where  it  is  ahaioet  continuoua  with  the  tovirtU  uueleus. 

The  thizd  nucleuH  is  diHtinctIy  segmented,  and  each  segment  ha«  prob- 
ably  a  epecial  function,  although  thia  ia  as  yet  onlv  partly  determined. 
The  dtTiflions  of  the  nucleua  are  as  folIow: — 1.  A  median  nucleus.  2.  An 
auttitior  nucleus.  3.  A  posterior  and  poster  o- lateral  uucleua.  4.  An 
extcrnal  nucleus.  5.  A  postero-iuternal  nucleus.  Their  relative  positions 
are  abown  in  Fig.  10. 

The  root  -  6bres  pasa  through  the  posterior  longitudinal  fosciculus  in 
aeparate  sUghtly  curvod  bundles,  and  pass  fonvards  to  emcrgo  in  the  oculo* 
motor  sulcus  on  the  inner  »de  of  the  crus  cerebn.     Most  of  theae  root« 
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ariae  in  the  nudeos  of  the  same  side ;  a  few,  mainly  derived  from  the  lower 
part  of  the  anterior  group.  are  crossed.  Tlie  innerruost  fibres  of  the  root 
orise  in  the  median  and  postero-interoal  nuclei.and  are  of  tiner  calibre  than 
the  others.  They  pass  on  the  inner  aide  of  the  red  nucleus.  Tlie  outer- 
moet  librca  pass  through  the  posterior  longitudinal  fosciculus  and  t)elow  the 
red  nucleus.  Anatomical,  physiological,  and  clinical  investigations  api)eur 
to  indicate  that  the  median  nucleus  is  the  centre  for  convergcnce;  the 
poetcro-internal  nucleus  (which  seems  capable  of  sitbdivision  into  two  parls) 
sabserven  accommodation  and  pupU-contraction;  the  postero-lateral  and 
eztemal  group  BUpply  the  elevators  of  the  globe  and  upper  Uds,  viz. :  the 
Hujierior  rectua.  infcrior  obliqne,  elevator  jtaljiebriT!  8ii])prior8;  while  tlie 
anterior  croup  scnds  libres  to  the  iut«rnal  rectus  and  to  the  inferjor  rcctus. 
Tht  J^onrth  Nerve. — Tho  nucleus  of  Uiin  norve  lies  in  the  posterior 
Ofpect  of  the   posterior  longitudinal  fosciculus.  and  is  a  compact  ovoid 

Oof  cells  alinoet  continucu.'!  with  the  lower  end  of  the  third  nucleus, 
res  poBB  first  outwftrd.s  a«  far  as  ihe  inner  a8i>ect  of  the  upper  root  of 
the  Hfth  uerve ;  they  thcn  bend  downward6,  and  beIow  the  postenor  corpon 
quadrigemiDum  in  the  valve  of  Vicuseens  they  decuseate  with  the  roots 
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of  the  other  nucleus  and  emerge  on  tbe  oppoaite  eide.  The  nucIeuB  and 
root  both  appear  to  receive  tibres  from  the  longitudinal  fasciculue,  vhich  no 
doubt  Bubeerve  Bome  aasociated  movement. 

The  ^iicth  Nerve  arises  £rom  a  rounded  nucleus  which  underliea  the 
eminentia  teres  in  the  floor  of  the  fourth  veatricle.clooe  to  tbe  median  groove 
and  mimediately  above  Ihe  strice  acnstica;.  The  nuclena  lies  on  the 
postcrior  longitudinul  Inmdle,  and  haa  on  ite  infenor,  inner,  and  npper 
aspects  the  tibres  of  the  knee  of  the  facial  nerve.  Ita  root-flbrea  pasa 
nearlj'  directlj  forwards,  pierce  the  pyramidal  fibres,  and  emerge  below  the 
lower  border  of  the  pons  in  the  groove  at  the  outer  aide  of  the  anterior 
pjramid.  The  nucleus  alao  sonds  Ubres  hy  way  of  the  postcrior  longitudinal 
faaeiculus  to  the  iuUrnal  rectue  muacle  of  the  opposite  side;  and  in  this 
way  it  serves  as  the  nucleus  for  the  conjugate  deriation  of  the  eyeballB  to 
its  Dwn  sidc.  It  has  also  importaut  conuoctions  nith  the  cochlear  and 
vestibular  nuclei  of  the  auditory  nerve,  vrhich.no  doubt, subeene  important 
ieflex  aGt&    With  the  vestibular  nuclei  (nucleus  of  Deiters  and  dorsal 
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acustic  nucleus)  it  is  connected  directly  by  tibres  possing  inward8  from 
the  latter.  Wilh  the  cochlear  nucleus  it  is  united  through  the  corpus 
trapezoideuni,  the  superior  olive,  and  a  bundle  of  tibres  from  the  latter  to 
the  Mxth  nucleus,  tenned  the  peduncle  of  the  superior  olive. 

The  Fifth  Nervt. — The  fifth  nen-e  haa  a  widely-extended  origin  in  the 
meduUa  and  pons.  It  arises  by  two  root8,a  motor  and  a  senaorj',  the  latter 
being  much  the  larger.  The  motor  root  consists  of  the  superior  root  of  the 
fifth  nerve,  and  the  motor  root  proper.  The  superior  (descending)  root  arises 
from  peculiar  vesicular,  deeply  pigmented  cells  which  lie  seattered  at  the 
lateral  mar^  of  the  gray  matter  which  surrounds  the  aqueduct  of  Syh-iua. 
The  fibres  from  these  cells  pass  downwards  in  a  series  of  bundles,  wluch  on 
transverbe  section  form  a  crescentic  gronp  on  the  ontcr  raargin  of  the  gray 
matter  round  the  aqueduct.  The  bundJes  of  fibi-es  become  gradually  more 
anterior  in  their  position  as  they  pass  downward8,  and  at  the  level  of  the 
motor  nucleus  they  bend  forwards  and  out^ards  to  emerge  with  the  motor 
root.  The  cells  are  scen  among  the  fibres  of  tbe  root  throughout  its  estent, 
and  become  more  numeroiis  in  its  lower  portiou,  forming  a  distinctgroup  at 
the  point  nlierc  the  Hbi-us  bend  round  to  join  Ihe  other  roots.  Tbe  main 
motor  nucleus  of  the  fifth  nerve  fonns  a  group  of  lai-ge  cells  placedalittle  above 


BRAIN,  PHYSTOLOCtY  OF 


21 


the  root  of  the  eeventh  nene,  near  the  lateral  angle  of  the  fourth  ventricle, 
on  tbe  inuer  aspect  of  the  9ensory  nucleus  of  the  fifth  nerve.  Its  fibres 
arise  from  its  outer  aspect,  and  paas  directly  OLitwards  and  fonvards  to  emerge 
from  the  lateral  aspect  of  the  pons  afc  about  tlie  luiddle  of  its  vertical  exteQt. 
The  $eH8ory  or  iDferior  (aaceuding)  i-oot  has  a  very  L'xteDsive  origui-  It 
begins  at  the  level  of  the  second  cervical  root,  and  passes  upwards  throngh- 
out  the  cervical  cord  and  the  medulla,  to  the  level  of  the  motor  nucleuB  of 
the  fifth  nerve,  where  it  bends  outwardB,  and  emerges  as  a  broad  band  of 
fibres  extemal  to  the  motor  root.  It  is  placed  8uperficially,  in  the  greater 
part  of  its  extent,  in  the  dorao-lateral  part  of  the  cord  and  the  lateral  part 
of  the  medalla.  It  is  aocompanied  by  an  upward  cxtcnsioD  of  the  gelatluous 
substance  of  the  posterior  hom,  which  at  the  upper  Umit  of  the  nerve 
becomes  enlarged  and  fbnns  the  eenBory  nucleus  of  the  fifth  nene  in  the 
pons.  The  fibres  of  the  inferior  root  give  olTcollaterals  and  end  fibres  vvliich 
tenuinatc  in  relation  to  this  substantia  gelatinosa. 

The  central  connections  of  the  fifth  nucleus  have  not  yet  been  clearly 
trat«d  in  man.  In  the  rabbit  an  ascending  tract  passes  from  the  cells  of 
the  Ben8ory  nucleus  of  the  fifth  nerve  tn  the  opposite  side  of  the  medulla. 
Here  it  passes  upward8,  at  first  anterior  to  the  longitudinal  faeciculus,  bnt, 
at  higher  levela,  within  the  lateral  part  of  the  tegmentum.  This  tract  has 
been  traced  as  far  as  the  ventral  nucleus  of  the  optic  thalamua 

The  SeverUh  Nerve. — The  nucleus  of  the  facial  nerve  is  situated  in  the 
anterior  part  of  the  tegment  in  the  lower  part  of  the  pons,  near  its  junction 
with  the  medulla.  It  lie.i  heLweeu  the  superior  olive  and  the  inferior  root 
of  the  fifth  nerve,  The  root-fibres  pasa  first  backwards  and  m\vard8,  forming 
a  loop  round  the  nucleus  of  the  sixth  nen^e  (knec  of  the  facial),  and  theu 
forward8  between  the  facial  nucleus  and  the  inferior  root  of  the  fifth  nerve, 
to  emerge  at  the  Iower  border  of  the  pons  immediately  intemal  to  the 
auditory  uerve.  ConRidenible  differcnce  of  opinion  stili  esists  as  to  the 
oriain  of  the  fibres  of  the  facial  nerve  which  8upply  the  muscles  of  the  lipe, 
and  the  urbieularis  iwliH,'bruruni  and  fruntalis.  Gowera  and  otliers  derive 
the  fibres  to  the  lips  from  the  hypoglossal  nucleus,  on  \vhat  appcar  to  the 
writer  to  be  insutticieut  grounds.  Others,  again,  auiong  whom  the  \vriter 
is  one,  derive  the  fibres  for  the  orbicularis  pal])ebrarum  and  frontalis 
muscles  from  a  nucleus  at  a  higher  level,  perhaps  in  the  neighbourhood  of 
the  thlrd  uucleua.  Both  of  tliese  relationsliips,  however,  require  further 
iu  vesti  ga tion. 

Tfu  Bighth  Nerve. — The  eighth  nerve  has  two  roots,  one  derived  from  the 
cochlea,  and  termed  the  arUiirior,  superjicial,  or  cochlear  root ;  the  olher 
derived  from  the  semicircubr  canals,  and  termed  the  posterior,  deep,  or 
v«Uib\Uar  root. 

Tho  cochlear  root  terminates  in  tbe  anterior  acoe8soTy  nucleus  of 
Mejnert  (or  cochlear  nucleus)  and  the  tuberuulimi  acusiicum,  a  narrow 
nucleus  continuous  vvith  the  furmer,  and  lying  like  a  cap  on  the  restiform 
!)0<ly.  From  theae  nuclei  8econdary  connections  are  fonned  through  the  corpus 
tnipczoideura  and  tlic  strifc  acustica*.  The  corpus  trajiezoideuin  sends 
tibre«  to  the  superior  olives  of  both  aides,  to  both  posterior  cor^mra  quadri- 
gemiua,  itnd  t<>  the  oppodte  intcrnal  corpus  geniculatum.  This  last-named 
structure  is  direclly  connected  with  the  superior  temporal  gyrus  I)y  fiV>reB 
which  complete  the  central  path  for  hearing.  This  ia  further  Htren^;thened 
by  conncctiouH  of  each  posterior  cori)U8  quadrigeminum  with  the  intcrnal 
geniculate  body  of  its  owu  side.  Tlie  path  of  the  stri«)  acnstiae  is  not 
so  weU  ustablished.  They  can  be  followed  from  the  tuberoulum  acusticum 
invarda  odofls  the  floor  of  the  fourth  ventricle  to  the  raph(!,  where  they 
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paaa  directly  forwarda.  Aocordiag  to  Kolliker  they  pasB  round  tlie  p^ramidB 
of  the  upper  meduUa  and  enter  the  rcstifomi  hodj  of  the  opposite  eide. 
This  \'iew  stili  awaitH  confirmation. 

The  vestibular  root  enters  the  meduUa  botween  the  reatifonn  bodj  and 
the  inferior  ixiot  of  tlie  6fth  nerve.  Ou  pusaing  the  lulter,  ita  fibrcs,  pre- 
viou8ly  a  compact  strand,  separate  Bomewhat,  aad  divide  iato  aecendiug  and 
deseending  bi-uuchea.  The  latter  Ibrm  the  inferior  root,  and  can  be  traoed  [ 
as  distinct  bundles  along  the  iuuer  side  of  the  restifurm  bady  aH  far  as  the 
cuneatc  nuclous,  in  which  many  of  them  appear  to  end-  The  nerve  ends  in 
the  iuuer  veatibular  uucleus  (dorsal  or  inner  autlitorj*  nucleus)  and  in  tha 
outer  vestibular  nucleus.  The  latter  haa  been  subdivided  into  an  upper ' 
(Bechterew'9)  uucleus,  a  middle  (Deiters').  aud  au  inferior  nucleua  Of 
these  the  tirgt  ia  situated  at  the  lateral  angle  of  the  fourth  ventricle,  the 
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Beoond  opposite  the  point  of  separation  of  the  entering  nerre-tibres,  and  the 
third  Uea  among  the  Hhres  of  the  inferior  root  itself.  The  inner  vestibular 
nucleus  lies  interoal  to  tliat  firstdeecribed,below  the  fourth  ventricle,  haa  a 
edmilar  vertical  extent,  and  presents  on  transverse  section  the  appeurance 
of  a  right-angled  triaugle  with  the  ai>ex  at  or  near  the  raphe.  The  uucleus 
of  DeiterHi«  rmimrkable  for  the  large  size  of  its  cells,  which  in  this  respect 
cloeelj  resemble  those  iu  the  auterior  cornua  of  the  cord.  Eecent  re- 
scarches  (Bruce,  Held,  Ferricr  and  Tumer,  Eisicn  Ruesellj  and  Thomas) 
have  shovvn  that  they  fonn  the  starting-point  Ibr  an  important  series  of 
fihres  which  pass  iu  various  ways  to  the  nuclci  of  the  ociUar  ner^es  and  to 
the  cells  in  tlie  auterior  comuu  of  the  cord.  These  librea,  so  far  as  yet 
demonstrated,  are  ae  follow : — 

1.  A  bundle  whiuh  paases  directly  into  the  aixth  nucleus  of  the  same 
Bide. 

2.  One  \vhich.  fia-soing  inwaTd8  undcr  the  fourth  ventricle,  entcra  the  two 
poeterior  longitudinal  faaciculi.     In  this  some  fibres  bend  upwarda  and 
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enter  the  two  third  ouclei,  whUe  others  paas  downward8  withiii  the  coni  and 
terniioate  io  tbe  anterior  cornua  of  both  sides  of  the  cord  (median  veetibulo- 
spinal  tract). 

3.  A  lai^e  tract — the  antero-Uteral  vestibulo-spinal  tract— wMch  paesBB 
obUquelT  inwtirdfi  and  downwftrd8  through  the  fomiatio  reticularifi  round  the 
outer  side  of  the  iiiferior  olive,  and  then  into  the  antero-lateral  columns 
of  tbe  coni,  from  wliich  at  varjing  beighta  they  enter  the  anterior  cornua. 
They  have  been  traced  as  far  as  the  tower  dorsal  region  by  RusaelL 

4.  A  bundle  whicb  enters  tbe  oppoeite  median  hUet. 
The  nucleus  of  Deiters  also  receivea  from  tbe  oppoeite  roof  nudeus  of 
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the  oerebelluni  an  importaut  strand — the  cerebello-vestibular  traot — at 
one  tirne  supposed  to  be  a  root  of  tbe  auditorj  nen'e,  then  termed  the 
diirot  8eD8ory  cerebellar  tract  of  Edinger,  but  recentlv  8hown  hy  Ferrier 
and  Tumer  to  conduct  from  the  cerebellum  towards  the  nucleus  of 
Deitera. 

TTic  iflossophnri/tiff^n/,  ragus,  and  va^tu-aeeeMonf  nerves  an?  aiTiingod  on 
the  same  plan.  and  arise  itlong  t!ie  wbole  length  of  the  inedulla.  There  are 
tbree  roota.  and  three  common  nuciei : — 

1.  A  motor  rcmt  arisin^  from  the  nucleufi  ambiguuB  in  the  iniddle  of 
the  fonuatio  roticularis.     It  is  probable  that  this  root  goes  to  the  slriped 

^  muKle«  HUp]>Ued  by  tliese  ncnres. 

2.  A  donuil  root  (Bometimes  termed  8enBory.  but  almoet  certainly 
motor),  nriMiny  from  a  nucleus  of  small  cells  in  iiiimcdiale  pnixinuly  to  the 
h^ppsloteal  uudeua:  behind  the  bttter  in  the  lower  uieduUu,  to  ita  outer 

i  lide  in  tbe  upper  medulla.    Ab  this  root  does  not  degeoerate  when  the 
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nerve  Ib  deatroyed  hy  tumoars,  it  is  almoet  certalnly  efferent,  and  Marineaco 
has  eu^eeted  that  its  function  is  to  suppl^  non-Rtriped  muscle. 

3.  ^e  8enaory  root  proper  (fasciculus  Bolitariua,  or  rotundus),  whicli  forma 
A  rounded  bundle  cxtenial  to  the  dorsal  niicleus  in  tbc  upper  meduUa,  and 
behind  it  iu  Lhe  lower.  This  root  terininates  in  cella  w!uch  accom{>any  it 
in  ita  wholc  length. 

The  spiual  acc6ssory  nerve  is  purely  motor,  and  supplies  tlie  muscles  ot' 
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the  palate,  and  larynx,  and  the  trapezius,  and  stemo-maatoid.  It  arises  in 
a  Bpecial  group  of  cells  in  tlie  auteriorcornu  of  the  cord,  which  can  be  traced 
as  tow  as  the  Bixth  cervicol  segment. 
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HlLL.  TAt  rhyswloyy  and  Paihotftffj/  o/  tke  Certhral  Cirnilation,  3.  OBERffTElNSft. 
Anieitutig  btim  Stvdium  der  iMri*je»i  Cfrtiiml-Org<ini,  18W,  EnglUh  editioD.  4.  Ql'AtN'« 
Anatom\j,  voL  u.  pt.  ii.  and  vol.  iii.  pt,  i.,  18W. 
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/.  An^mia  OF  TijE  JiRAix. — By  iinffiniia  of  the  braiu  ia  meant  general 
eerebral  anft-mia,  partial  c^rebral  ana?m!a  t)eing  almost  invariftbly  the 
neult  of  some  obstniction  to  the  passoge  of  bloo<i  through  a  parlicuJar 
\*e88el  or  group  of  vessels,  on  account  of  some  local  disease.  General 
C€rebral  anaemia  may  be  the  result  of  an*mia  affbcting  the  whole- 
lx>dy,  anwmia  dependent  either  upon  a  deficieDcy  in  the  quantity 
of  the  blocKl,  or,  more  generaUy,  npon  Hoiue  change  in  its  cjuality. 
The  firet  of  thoae  comUlionH  may  be  the  result  of  severe  losa 
of  blood,  either  from  injury  or  froni  ^-isceral  dioease.  The  second  is 
U8uaUy  aasociated  with  very  detinite  evidenc-es  of  anu^uiia  of  otber  orc^e 
and  other  parte  of  the  body.  Ansemia  of  the  brain  also  may  l)e  the  resmt  of 
Boine  cauae  vrhich  hinders  the  access  of  blood  to  tlie  brain  through  the 
iisnol  channele.  Thus,  the  preesure  of  an  aneuryaiu,  or  of  a  growth  on 
the  carotid  or  vertebral  arterifta,  inav  give  rise  to  very  niarked  ana*mia  of 
the  brain.  Cerebral  ani£Uiia  also  bas  l>eeu  suppoeed  to  occnr  as  a  result 
of  ocute  exhausting  diseaae ;  but  the  evidence  of  tbia  becomes  each  day 
lesa  atrong  aa  we  recognise  more  and  more  the  likelibood  that  8ymptomB 
formerly  attributed  to  antemia  in  such  conditions  are  more  likely  to  be  the 
nenlt  of  the  action  of  toxic  substancea  on  the  brain. 

Stfmptoms. — The  s}Tnptom8  of  the  condition  vary  with  the  degree  of 
nQa>mia  preHent,  and  also  with  the  nio<le  of  ita  production.  In  the  čase 
of  aneemia  wbich  is  siiddeiLly  produced,  drov^siness  ia  a  niarked  feature, 
the  Bpecial  senses  are  duUed,  the  pupils  are  at  firat  contracted  and  may 
8iib8equently  dilate,  there  is  great  inusctitar  i*elaxation,  the  skin  ia  paJe 
and  claiiuny,  the  respiration  ia  aigbing,  there  is  a  feeling  of  nauaea,  not 
commonly  actnal  sickness,  and  consclousnesa  may  I«  lost.  General  con- 
vulnions,  epileptiform  in  character,  may  occur.  "VMien  geneml  ann>mia  is 
Blowly  prodiic«d  the  brain  action  is  usuaUy  excited  witli  undue  fa(.>ility 
and  with  inauilicient  force.  There  niay  be  dulness  and  drovainess,  altliough 
at  tiu^ea  insomnia  is  a  common  result.  In  aevere  caaea  beadache,  8easory 
hjpeneethesia,  tinnitus  auriuvi,  and  vertigo  may  occiir ;  and  delirium  ia  met 
vith  in  extreme  conditions.  Con\nil8iona  are  rare,  and  ali  the  sjmptoms 
which  have  been  mentioned  are  mucb  more  apt  to  occur  wheu  the  patient 
is  in  the  erect  posture,  and  may  be  relieved  by  the  recumbent  poaition. 

A  Bet  of  aymptonis  has  been  described  as  the  result  of  severe  anternia. 
the  conaequence,  it  may  be,  of  diarrho^a  or  some  othcr  wasting  condition 
occurring  in  cbildren ;  tlie  aeries  of  sjinnptoms  consisting  in  somnolence, 
with  pullor,  contractod  pupils,  occa8ionnlly  rigidity  ot"  the  nock.  and 
depressed  foutJinelles. 

Whcn  au.nemia  of  the  brain  bas  lasted  for  a  long  tirne,  it  is  certain, 
Dot  ODly  tbat  the  general  nutrition  of  tlu;  hruin  BuUers,  but  ttiat  the 
intorference  witb  the  nutrition  of  cells  and  othor  structures  roaults  in 
aolual  anatomical  changes — alight,  it  may  be,  but  Bufiiciently  stn^ere  to 
be  recognisable.  Thtis  the  w)i11h  of  minute  veseela  mar  be  found  degencr- 
ftted,  thickened,  and  homogcneoua  in  apitearanco;  the  brain  su)j«tance  uiay 
be  ccdematouB,  and  tlie  nerve  ct^lls  ill-defined  and  granular  Sucli  con- 
ditions are  amociated  with  deticient  menta!  power,  and,  if  they  occur  in 
a  child,  inay  result  in  defcctivc  general  development  of  the  brain,  leading  to 
mcntal  impainneat,  perhape  evea  pennanent  imbccititr. 


26  BRAIN,  AFFECTIONS  OF  BLOOD-VESSEI^ 

Pathology  and  Fatholoffical  Anatomt/. — The  general  pallor  of  the  brain, 
the  changes  in  the  cells,  and  other  structures  alieady  alluded  to,  which  are 
met  with  in  aevero  and  prolonged  caaes,  Bufficientlj  indicate  the  changes  to 
be  looked  for  in  any  condition  suspecteil  t-o  \)e  one  of  cerebral  ana^mia. 
Bat  it  must  he  remembered  that  pallor  of  the  brain  after  death  doeH  not 
necessaril^  8how  that  amernia  exi8ted  during  lifc. 

Patkolofftf. — The  exact  con(htion»  on  whicb  the  sjTuptoma  descrilied  as 
those  of  cerebral  ameniia  dcpcnd  are  not  knowD.  Defective  quantity  and 
qxiality  of  the  blood,  with  rcsulting  interference  with  the  cerebral 
etructures,  probably  lie  at  the  root  of  ali  the  firmptoma.  It  can  eaaUy 
be  understood  tliut  if  structtires  of  suoh  vitol  linportanoo  us  those  of 
the  brain,  the  pons,  and  the  meduUa  are  either  8inldenly  or  8lowly  deprived 
of  thu  material  on  which  they  de[>und  for  tlieir  nutrition,  8}'niptDins 
wt11  arise  depending  upou  interference  with  functiou.  In  a  siuiilar  way, 
in  conditions  of  general  ana'inia  in  which,  &»  wg  havo  ah:'eady  said, 
not  ODly  are  the  structures  Liaperfectly  supplied  witb  blood,  bnt  that  blood 
which  i8  supplied  to  them  probably  contains  some  toxic  mibstances,  it 
can  ea8ily  Ije  understood  that  6ymptom8  dependin^^  not  only  on  the 
defective  mitrition  of  cells  and  tibres  wiU  arise,  but  also  other  8ymptoin8 
more  direotly  dependent  upon  the  tosic  effects  of  the  foreign  subatancee 
present  in  the  blood.  In  this  way,  proliabIy,  are  to  be  accounted  for,  not 
only  the  severe  pheuomena  present  in  an;euua,  such  as  eonvulsions. 
delmuin,  eto.,  but  also  thoee  slighter  phenomena,  such  as  the  tingUng 
at  the  extreiiuties,  the  heiidacho,  the  nausea,  vertico,  and  interference  with 
the  special  senses,  which  so  frenuently  occur  in  sucn  caaes. 

Diagnosis. — The  diagnoaia  somctiines  offers  a  certain  auiount  of  ditticully, 
but  the  diiticulty  couaists  not  so  much  in  recogniaiug  the  anjemic  condition 
of  tlie  brain  giving  rise  to  the  BymptomH,  but  in  detectiug  the  cuuse  of  the 
unojmiji.  If  thcrc  haa,  for  examplo,  been  auy  habitual  lose  of  blood,  such 
as  results  from  menorrhagia  or  from  bleeding  pilee.creven  from  frequently- 
repeated  epistitxis,  the  recognition  of  the  Byinptoin8  reeulting  from  such  loes 
of  blood  in  its  etfecU  uix>u  the  V>rain  need  present  no  great  difticulty.  But 
certain  ana^mic  conditions  result  not  so  much  from  such  sj-mptoms  as  from 
the  effecta  of  some  deep-seated,  obscure  malignant  condition  present  either 
in  the  l>ones  or  in  some  of  the  viscera;  and  the  reoognition  that  suoh 
conditions  may  be  present  is  of  the  utmoat  importauce.  Nor  must  it  be 
forgotteu  that  other  conditions  8trongly  suggeative  of  c^^reljral  ani^nua  may 
oocur  in  people  who  appear  ana^mic,  conditions  \vhicli  may  not  neco88arily 
be  the  result  of  this  anternia.  Thus  it  bas  happenod  that  conditions  of 
p€t'U  inal  and  vertigo,  the  result  of  qnite  other  causes,  have  been  suppoaed 
to  be  dne  to  ana^mia  of  the  brain,  althougb  there  wa8  definite  evidence  that 
tliose  Bywiptoiii8  were  present  long  before  the  jiutient  presented,  at  ali 
oventa  obvious,  anamia.  But  of  courae  it  is  quite  {K)eaible  that  cerebral 
aniumia  may  uggruvate  a  conditiun  of  this  kind  which  is  already  preaeul. 

Treatmait. — Tlie  treatment  uecea8Jtrily  resolves  itaelf  into  a  treatment 
of  the  cause  of  the  ana-mia.  If  dejicndent  on  a  general  svstemic  con- 
dition, such  aa  pemicious  aučemia,  Ho<lgkiu'8  disease,  or  siiuilar  diaorders, 
the  treatment  appropriate  to  oach  condition  must  be  carried  out.  One 
[H>int  of  great  Impcrtance  in  the  gencml  uianagement  is  the  recognition 
of  the  fact  that  reet  in  bed  is  often  of  the  utmost  importance.  The 
Hymptom8  reaulting  from  cerebral  anu^rnia  are  nearly  alway8  aggravated 
when  the  patient  aasumea  the  verlical  poeilion,  and  rest  in  bed  in  the 
recumbent  {»sture  is  imjxirtant,  not  only  in  order  to  alIow  the  blood 
more   eaaily   to  get   to   the   brain,  but   also  because   it   prevents,   more 
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effectuallj  than  anj*  other  line  of  trciitment,  demands  upoa  on  alreadj* 
weakene«.l  orgauism,  which  mual  result  in  aggiuvating  the  coudition. 

In  regard  to  dnigs,  cardiac  tonics,  t.g.,  digitaGs,  strophanthus,  and 
arsenic,  and  hsematimco,  such  a&  iron  and  arsenic,  ure  amouu  those  moet 
gencrallj  useful.  Ooca8ionaUy.  in  the  extreme  restlessness  which  ib  present 
in  such  conditions.  it  inay  bc  necessaiy  to  resort  to  opium;  but  it  muHt 
be  used  wilh  great  cautiou  because  of  th«  dangerouB  efTect  it  may  have 
itpon  the  respiraton'  centro.  In  oertain  casos  in  whicb  the  symptonis 
are  the  result  of  audden  and  profuse  loss  of  blood,  tbe  transfusiou  of  blood, 
or  the  injection  of  saline  solution  into  the  veins  of  the  patient,  may  be 
urgentlj*  called  for.  In  connection  with  the  other  remediea  which  nave 
)>een  mentioned,  it  is  possible  tbat  the  adniinistration  of  small  doses  of 
nitrogljcorine  nxay  be  useful,  because  of  the  effect  they  may  have  in 
dilating  the  arteriolcs,  and  eo  pennitting  a  more  sudden  and  more  complete 
&ceeB8  of  blood  to  the  brain. 

HrPSR^MiA  or  tjtji  Brai^. — In  considering  this  subject  great  čare 
must  always  bo  esercised  by  the  obseirer  not  to  imaffim  the  pathological 
conditions  to  account  for  certain  8ymptom8  eaaily  aecribed  to  hyper8emia  of 
the  bniin.  The  very  exi8tence  of  hjrperapmia  of  the  bmin,  as  reiated  to  any 
definite  set  of  8ymptoms,  lios  beeu  doubted,  and  ftossibly  with  some  reaeon. 
At  ali  events,  we  may  bc  quite  sure  tbat  many  of  the  oonditions  put  down 
as  the  result  of  cerebral  hypenemia  have  no  fouudation  in  fact.  Yet 
we  cannot  douht  tbat,  as  in  other  ^Tscera,  we  may  in  tbe  brain  gct  o  passive 
hyper(emia  the  result  of  oUtruction,  and  it  in  alBo  possible  tnat  vre  may 
have,  u  tbe  result  of  anxiety,  overwork,  and  of  poisous  uircuhiting  in  the 
blood,  a  condition  of  the  brain  which  may  Ije  ju8tly  euougti  termed  active 
hyperfemia.  And  it  is  now  recognised  tbat  some  forms  of  recurriug 
insanitv  have  as  their  phy6ical  complement  u  condition  of  active  hypersemia 
of  the  brain. 

i^i/mptoms. — The  symptoms  ascribed  to  acute  general  hyperffimia  are 
headacbo,  tinuitus,  sensations  of  Ihrobbing,  fluHhing  of  the  scalp  and  face,  and 
injection  of  the  conjunctiva.  It  is  doubtful,  however,  whetber  fiushing  of  the 
face  bas  any  sort  of  con'elatiou  with  flushing  of  the  brain.  Inaomuia,  even 
deliriuui  vitli  hallucinations.  and  other  mental  sjrmptoms  mav  lw  present; 
and  duU  headache,  diz/Jness,  nnd  feelings  of  fulneas  in  tne  head  are 
conimon.  It  is  quite  impossible  to  particularise  more  than  this  the 
8yroptoms  of  such  an  indehnite  condition.  I*rol>iiVily  any  elalMration  of 
detaiU  would  only  result  in  mialeading  or  enroneous  statement. 

Etit}luify. — In  reference  in  piissive  congestion,  of  oourse  it  is  alway8  pro- 
duced  by  some  meciianical  obstruction  to  the  flow  of  blood.  Thus  it 
oocurs  in  heart  diseuse,  which  caueee  overfllUng  of  the  venous  S}'8tem,  and  it 
may  be  produced  by  pressurc  upon  aDy  of  the  large  veins  in  the  chest  or 
neok.  Obstruction  to  the  flow  of  blood  through  the  lungs  is  also  causcd  by 
chronic  bronchitis  and  einphyBcma,  and  intensified  by  the  uot  of  cougbing. 
It  is  Siiid  thftt  8li|j;ht  congestion  raay  be  produced  by  the  wearing  of  a  tight 
coUar.  Activ«  congestion  niay  result  from  over-action  of  the  hoart ; 
from  sudden  contraction  of  the  arteriolcs  elscvvhere,  sucb  as  occurs  in  the 
slun  during  a  rigor ;  diUtation  of  arteriolcs,  sucb  as  result«  from  the  use  of 
oertttin  drugs, — nitrite  of  amyl  or  alcohol,  for  example;  and  it  may  also 
ooosUtute  the  first  stago  of  an  inHammation  such  as  meningitis.  Sunstroke 
is  prcbftblv  alao  a  cause  of  active  congestion,  and  symptoui8  ascribcd  to  this 
hftve  bIbo  Deen  ob8en'ed  to  occur  in  people  who  sufTt-r  from  habitual  loas  of 
Uood  wheD  for  any  reason  this  liabitual  dischai^  bas  been  suppresaod. 

Pathology  and  Patholoffical  Ajuitom^.—lt,  is  impoesible  to  describe  &ny 
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dcfinitc  pathological  anatom^  of  such  a  coudition,  because  of  thc  foct  that 
siniple  uctive  congeslion  disappeare  aftcr  death  in  eTery  organ.  Su  tliat  the 
leseoD  inapressed  by  such  a  fact  ia  that  wheaever  such  conditions  as  we 
speak  of  as  congestion — nainely,  dilatation  of  smalt  arteries,  porliaps  eftusion 
of  blootl  or  Berum  round  thein — is  uiet  \vilh  in  any  ca«e,  aucli  8ymptom8are 
moro  corTectly  to  be  aecribed  to  a  commencing  inflamniation  tban  merely  to 
either  active  or  paasive  cougeation.  Microscopical  examiiiatiou  has  sliovvn 
the  capiUahes  to  be  uDdiily  large  in  paeaive  congestioD,  and  bulgings  of 
theiu  have  occaaioiially  beeu  seen.  After  death  by  a&pbyxia  minute  resaela 
here  and  there  uiay  be  found  to  have  ruptured.  aud  blood  pigment  haa  been 
found  in  the  shcaihs  in  casea  of  slighter  long  -  contiuued  cougeation. 
Minute  microacopic  hiKmon-hagas  into  the  cerebral  substance  may  also  be 
fouud  olinost  con8tantly  in  thoee  casea 

Diagno$is. — In  the  niatter  of  diagnosis,  it  niuat  be  remembered  that 
cephalic  sensations  alone  are  of  no  diagoostic  value.  There  is  little  doubt 
that  many  cases  of  ueurastheuia  have  been  recorded  as  cases  of  cerebral 
congestioa.  It  is  reaUy  difficult  to  be  defiuite  in  reference  to  diagnosis,  but 
probably  the  truesl  guide  is  tliut  which  !ia-s  been  laid  down  by  Gowera^ 
namely,  that  the  coudition  of  cougestiou  cf  the  brain  is  rendered  likely  by 
the  fact  that  the  s}'niptom8  are  increaaed  whcn  the  amount  of  blood  in  the 
head  ia  increased,  aud  diminished  under  the  opposite  conditions. 

Treaiment. — In  paasive  congestion,  of  course,  the  trcatnicnt  resolveft 
itself  into  dealing  with  the  conditions  giving  r^  to  it.  Maay  cauees  are, 
unfortunately,  beyond  our  control ;  but  in  conditions  such  iis  cough, 
cardiac  weakness,  and  othera  giving  rise  to  the  8ymptoma  of  cerebral 
congestion  theae  8ymptom8  may  be,  if  not  lesaened,  at  least  in  some  degree 
modified.  \Vhen  the  congestion  is  an  active  one,  attentiou  to  tlie  conditions 
which  alIow  of  a  free  escape  of  blood  from  tlie  over-fiUed  capillaries,  and  to 
the  asHumption  of  poatures,  ctc.,  lessening  the  amount  of  blood  in  the 
cerebral  arteries,  must  be  as8iduou8ly  directed.  If  the  8ymptom8  are 
actually  acute,  and  it  is  desirablc  to  lessen  the  quantity  of  blood  at  once, 
resort  must  I«  had  to  veuesecliou,  to  the  use  of  leeches,  or  to  rapid  and 
violeut  purging.  Blood  atso  may  be  drawn  to  thc  limits  by  imniersing 
them  in  warm  water,  and  it  is  often  comforting,  if  not  perhaps  so  useful 
as  it  is  supposed  to  be,  to  keep  cold  constantly  applied  to  the  hcud. 

(Edbma  of  tur  BRAiy. — (Edema  of  the  brain  is  defined  by  Mills  as 
an  effusion  of  »erous  fluid  into  or  Ijeneath  the  iuter-cephalic  raembranea,  or 
into  the  substance  of  the  l^rain  itself.  It  is  doulitful  wlicther  ita  occurrence 
can  be  recogniaed  dotiiiiiely.  It  ia  extremely  unlikely  that  (edema  of  the 
brain  follovrs  exactly  the  same  la\v8  as  cedema  of  other  organa,  because  \ve 
have  in  the  brain  very  abundant  !yniph  channela  \vith  ventriclea  and  their 
connections,  prevcnting  prolmblv  in  great  measure  actuol  effusion  into  the 
brain  itself,  except  under  conditions  which  are  Bcarcely  consistent  with  life, 
Of  course,  in  apeaking  of  cedema  of  the  brain  general  rr-dema  is  meant, 
because  partial  or  l(x:al  a'dema  only  arise«  in  connection  \vith  local  diBoaee. 
It  is  likely  that  in  severe  conditions  of  hypericmia  of  the  brain  some  degree 
of  oedema  is  always  present. 

Syniptom9. — It  is  said  that  in  conditions  in  which  the  effusion  is 
general  and  infiltrating  the  intelligence  is  suddenlv  or  Hlowly  interfered 
with,  according  to  the  manner  of  occurrence  of  the  cedema.  Occasion&lly 
general  cunvulsions  are  present,  also  twitching  or  riyidity,  and  even 
delirium.  Tbe  cedema  which  accomiianics  senile  wa8ting  of  thc  brain  and 
vvliich  18  compen8atory  doea  not  give  rise  to  symptom8,  but  it  is  Ukely  that 
the  only  condition  in  \vhich  true  cedema  CMin  be  definitely  proved  is  a  con- 
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dition  associated  with  cerebral  tumour,  with  intense  intracranial  pressuro, 
and  in  such  conditions  the  sjniptonift  of  the  teJenia  are  eatirelv  luasked  by 
ihe  general  s^-mptoma  lesolting  &om  the  presence  ot'  the  iuirucnuuiU 
grovrth.  It  is  reallj  oseless  to  trj  to  particulariae  the  e^mptoms  of 
oerebral  cedema. 

Etioloffy. — The  etiologj-  of  the  conJiliou  is  sufficientlj"  dealt  with  in 
>vhat  >ve  hare  alreadj  said,  and  it  maj  be  stated  generallr  that  it  is 
conceivable  that  anlema  nia^  occtir  in  any  condition  in  wMch  there  is 
li^per.emia. 

Patholoffical  Anatomy. — If  the  brain  bas  been  iufiltrated  with  serum  it 
is  usuall)-  pale,  softor^  and  \vetter  than  uaual,  and  on  section  of  the  substance 
a  emall  quantity  of  serous  tiuid  iaay  be  eeen  to  run  ouU  The  Suid  in  the 
ventricles  is  increaaed.  and  the  perivaacular  spaces  are  dilated  and  distended. 
These  lesiona,  it  mil  be  seen,  differ  very  little  from  the  phenomena  met  with 
as  a  ivsult  of  cadaveric  macerabionj  and  certain  authors  havo  re^rded  it  as 
such. 

The  diagnofiis  and  treatmenC  have  been  suflicienU}'  dealt  with  in  wbat 
haa  been  alreadv  aaid. 


Cerebral  H^emobbhage 

Wben  oerebral  lia^morrbage  is  spoken  of,  what  is  UBually  meant  is 
bleeding  occuiring  into  the  substance  of  the  brain.  Menin^al  hn^morrhage, 
on  the  other  liund,  ultliough  it  mav  someliiuus  also  uttuct  the  brain  sub- 
Btance,  is  usually  8]X>keu  of  under  tnat  name.  Ha^morrhage  may  also  occur 
into  a  caTity  in  the  brain,  one  or  other  of  the  ventricles,  and  then  it  is 
Bometimee  8i>oken  of  aa  rentricular  hiemorrhage.  But  from  the  clinical 
point  of  view  ali  those  three  varieties — hicniorrhage  on  the  surface  of  the 
oralu,  ocGurring  originali^  from  the  membranes,  htcmorrhagc  into  the 
Bubstance  of  the  brain«  and  htemorrhage  into  the  ventricles,  wbich  may  l>e 
priznary  or  may  be  8eoondary  to  hiemorrhage  into  Lhe  brain  substance — ali 
three  are  so  cloeely  allied  in  their  clinical  Bjmptoms  that  it  is  impoeaibl«  to 
draw  a  hard  and  fast  line  between  the  different  varietiea 

Etioloov. — Cerebral  hsemorrhage  is  the  result  of  the  rupture  of  a 
vessel,  U8ually  an  artery,  nnd  is  almost  alway8  a  resiUt  not  only  of  con- 
ditions of  preasure,  etc.,  but  also  of  diaua«e  of  the  vesael  vvaU.  Atheroma  of 
arteriee  is  a  condition  occurring  as  a  result  of  increasing  age  and  strain  u^>ou 
the  vascular  system.  Such  artehea  undoubtedly  ruplurc  occa8ionaIly, 
partly  on  accouut  of  the  uu>-ielding  cUaracter  vvhich  atlieroma  imparts  to 
the  vessel  wh11,  partly  also  ou  account  of  the  conditions  of  high  preasure, 
of  which  prol>ably  the  atheroma  itself  is  one  of  the  eflecta.  But  it  is 
moet  likely  that  cerebral  ha*morrhage,  in  the  eensc  in  which  we  are  at 
preaent  considering  it,  is  mo«t  fr3(iuently  the  ruault  of  the  rupture  of 
minute  aneur>'sms,  ao-called  miliary  aneuryBm6,  which  form  upon  cerebral 
Tessels  as  a  result  of  wcakeniug  of  the  musculor  wall,  some  even  sav  of 
inflammatioD  in  it,  and  of  iucrease  in  the  blood  pressore.  It  is  very  likely 
that  atheroma  of  the  large  arteries  muy  fatnlitale  the  prodiiction  of  such 
aueurysiits  by  increaaing  tne  force  and  suddenneas  of  the  pulse-Avave  vvhich 
reoches  tlio  smallcr  artcricn.  No  doubt,  also,  tlie  unsupiiorted  character  of 
the  cerebral  vesaels,  iu  wluch  euch  aneur^sms  are  most  apt  lo  occur, 
fuoilitates  the  occurrence  of  such  a  chango.  Of  the  conditions  associated 
with  high  btootl  preasure  and  the  conse^uent  occurrence  of  Ihc  changoB 
alluded  to  iu  the  blood-veeeels,  aud  of  actual  rupture  of  these.  reuul  diaeaaB 
ia  by  far  the  most  important,  and  whether  such  renal  disease  is  a  cauae  of 
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the  vascular  changes  or  a  uerclj  aasociated  condition,  ita  prescncc  is  of  tho 
utmoet  imporUiice  as  a  means  not  onl}r  of  diagnosis,  but  aiso  in  reference  to 
suggestive  Ircatment. 

It  ahoiild  fllso  be  loentioned  ihat  the  endarteritis  which  is  associated 
with  Byi)hili9  iuay  lead  to  rupture  of  vesscls.  This  Bcems  to  be  the  caae 
particularly  in  cMldren  who  are  the  subjecta  of  inherited  sjrphilis,  although 
no  doubt  the  acKjiiired  diseoec  has  also  similnr  results.  Yct  it  must  be 
recognised  that,  as  a  rule,  the  elfect  of  endarteritis,  os  it  oocurs  at  ali  event« 
in  acqtnrL'd  Bj-philis,  is  to  lead  to  thrombosia — to  blocking  of  vessels  rather 
than  to  their  rupture. 

Ah  to  the  fJvUivff  eauus  of  cerebral  hsemorrhage,  sudden  and  severe 
exertiou  of  anj  kind,  especially  if  it  be  unusual,  is  one  of  the  coiumoneet 
causes.  Alcoholic  over-indulgence  has  been  immediately  followed  by  the 
rupture  of  a  cerebral  vesseL  It  also  ha«  occurred  dnring  straining  at  stool 
and  under  escitement.  But  although  aH  those  factore  have  to  be  considered 
in  reference  to  any  particular  čase,  it  ought  to  Ik  recognised  that  it  ix)saibly 
occa8ional!y  occurs  during  rest  in  bed.  Cerebral  hfemoiThage  is  mre  under 
the  age  of  forty,  and  it  aeema  to  become  rather  more  rare  during  advancing 
year8,  so  that  between  eigbty  and  ninety  it  is  far  more  uncommon,  aa  we 
should  naturaUy  expect,  than  is  thrombosLs.  It  is  rather  more  common 
in  mon  than  in  women,  but  there  doea  not  Beem  to  be  any  verj  marked 
disproportion. 

SvMPTOMs. — In  considering  the  8yniptouia  of  cerebral  hiemorrhage,  it 
must  I«  understood  tliat  we  are  dcaling  here  merely  with  those  which 
occur  at  or  in  connectiou  with  the  onset  of  the  conditiou.  In  casea 
which  recover  from  the  initial  stroko  a  permanent  condition  of  paralyaiB 
is  estublislied.  The  varioiis  parulytic  phenouiena  \vill  be  8ubsequently 
considered. 

Manner  o/  Onset. — Tho  onset  is  sudden,  and  the  paticnt  is,  aa  it  were, 
stnick  down,  as  ia  indicated  by  one  of  the  older  and  njore  common  names — 
apoplexy.  Conscicusness  may  not  be  lost  immcdiately,  but  is  atways  ini- 
paired,  and  very  often  completely  lost.  Although  at  iirst  it  may  be 
pceoible.  to  a  certain  extent,  to  rouse  the  patient  so  as  to  allow  of  8wallowing 
being  carried  on,  the  condition  of  unconsciouaneaa  may  deepan  into  pro- 
foand  coma.  The  tirne  which  it  takes  for  thia  to  oocur  variea  in  different 
oases,  being  deternuned — 

(i.)  By  the  amount  of  blood  clTuBed  into  the  brain,  and 

(ii)  By  the  rapidity  with  wliich  this  elfusion  occurs. 

Scnnorrhage  inio  Brain  Suhsfance. — If,  for  example,  the  heeniorrhage 
ia  into  tho  sul>8tancc  of  the  brain,  on  account  of  tlie  conditions  w'hich  are 
there  preaent,  it  is  apt  to  be  8lower,  and  con8equentIy  the  8ymptom8  are 
leas  Bthenic  in  chai-acter.  With  such  a  condition  tlie  bleedinj;  may  be  com- 
parativcly  small  in  amount,  and  the  conatitutional  effects,  therefore,  may 
not  be  very  severe.  It  is  even  poeaible  that  consciousness  may  not  be  loet, 
althougli  thia  is  certainly  uncommon.  If  it  is  not  loet,  then  giddiness, 
with  perhape  some  headache,  and  the  occurrence  of  paraly8i8,  will  mark  the 
nature  of  the  aHection.  It  ia  rare  for  hojmorrhagc  in  tliis  position,  unleas 
aaaociated  with  ursemia  or  some  other  toxic  condition,  to  cause  any  con- 
vulaion. 

Supcrjicial  HoEmorrhage. — Superficial  ha^morrhage,  on  the  other  hand^ 
which  may  be  originally  meningeal,  ia  very  apt  to  be  aaaociated  with  con- 
vulalon,  Btarting  in  the  limbs  of  the  side  oppoaite  the  aide  of  the  brain  at 
vvhich  the  luemorrhage  ia  taking  plače,  apreiuiing  perhaps  ao  as  to  affect 
also  the  other  side  of  the  body,     Suoh  hEemorrhage  also,  if  convulsion  be 
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uot  presont,  may  result  in  very  conaiderabk  mualal  disturUince  wilh 
delirimn,  perhape  asaociated  with  violencc. 

Ilornwrrhage  into  tke.  VentricUs. — Ilieiuorrimgo  into  the  othor  region 
Ui  which  we  have  referred,  iiamely,  into  the  ventricles,  i-eHiilts  in  a  much 
more  sehous  initial  condition  than  eithor  of  thoet)  to  which  we  have  already 
alludcd.  It  can  easilj  be  undentood  that  if  hsemorrhage  occurs  into  the 
ventricles,  and  if  tbe  blood  is  oSused,  as  it  is  apt  to  be,  qiLickIy  aod  in  large 
qujintily,  thal  the  condition  quickly  beoomea  one  of  the  most  ejctreme 
gravity.  Sucb  heemoiThage  u8uaUy  lesiilts  in  immediate  loes  of  conacious- 
ne68>  which  rapidly  beooiues  profouud  coma,  and  ends  fataUy  in  the  couroe 
of  a  few  houre.  It  inay  be  primary,  or  it  may  be  8econdiiry  to  hsemorrhage 
oocurring  into  the  Kubstance  of  the  brain,  the  ba^morrhage  ejcteoding, 
pushing  apart  the  cerebral  substance,  and  finally  ruptiiring  it,  and  so 
esoaping  into  the  ventricles. 

Localiiinff  Phenomma. — Besides  the  general  constitutional  conditions 
there  is,  of  course,  a  localised  paralvsis — a  paralyai8  de|)ending  upon  the 
position  in  wliich  the  hoemorrhage  oucurs.  Hiemorrhage  into  the  brain  is 
almoet  alway8  singlc,  and  its  conserjuence  is  i)araly8is  of  the  opposite  side 
of  the  body,  the  lunbe  being  affected  in  different  degree  accoi^ling  to  the 
position  of  the  heemorrhi^e.  If>  for  examplo,  hiemorrhage  occurs  in  its 
UHual  position — namely,  in  the  auterior  divisiou  of  the  capsule  behind  the 
knee — the  paraly8i8  ie  such  as  to  causu  more  affection  of  the  arm  than  of 
the  leg,  and  to  be  unassociated  witA  8ensory  disturbance.  If,  od  the  other 
hacd,  the  ha^morrhage  is  farther  luick,  then  we  are  much  more  apt  to 
have  a  condition  present  in  which  the  leg  suffers  more  than  the  arm,  in 
which  hemiamestheeia  may  be  present  and  hemianopia  is  not  rare. 

l*ATHOi,OOY. — The  pathology  oftlie  condition  ha8probablybeensuflicienUy 
referred  to  in  dealing  with  the  ffitiology.  The  pathological  anatomy  is  con- 
cemed  with  the  site.  the  appearance«,  and  the  8ubeequent  changes  in  the 
effnsed  blood. 

(i)  The  Site. — The  two  hemispheres  are  affected  with  nearly  equal 
frenueacy,  but  of  the  various  [jarte  of  the  brain  the  central  ganglia  are 
unaoubtedly  the  most  common  seat  of  htemorrhage.  It  is  signitioant  that 
Charcot  found  that  miliary  Hneuryftni8  occur  more  j"reiiu(!utly  in  this  posi- 
tion than  they  do  in  any  other  part  of  the  brain.  Hoemorrhage  into  the 
oeatrum  ovale  may,  of  cour»e,  as  already  described,  result  in  hiumorrliage 
into  the  ventricles.  But  it  is  certain  that  hamorrhage  primarily  into  the 
ventricles  sometimes  occursj  po6Bibly  from  the  uhoroid  plexus,  iu  which 
miUary  aneuryHma  have  been  found.  Hsemorrhage  into  the  uortex  is  next 
in  frtM^iuency,  although  much  rarer  than  that  variety  to  which  we  have  just 
alludeil.  Uicmorrhage  also  occurs  iuto  the  pons  aud  into  the  cereljcUum, 
but  it  is  rare  iuto  the  medulla  and  the  crus  cerebri. 

(ii.)  The  Appearances. — VVhen  the  blood  is  elfiised  it  forms  a  cavity,  at 
fiiBt,  by  puahing  aaide  the  fibres  and  burrowing  its  way  between  them,  and  so 
pushing  them  apart.  When  this  has  reached  a  certain  degree  tbe  fibres  are 
rupturcd,  and  uuleas  this  hiemorrhage  is  on  extremely  small  one,  it  is  rare 
for  the  fibres  not  to  suffer  \vith  such  8everity  as  to  be  perrnanently  damaged. 
Ofcounsetbe  blood  may  go  on  f1owiug  into  this  cavity  until  some  such 
aocidont  occurs  as  rupturc  into  the  ventricle,  and  then  we  have  a  condition 
leading  to  suddeu  death.  On  the  other  band,  tbe  bB>morrhage  may  be 
nrreet«!  at  any  porticular  stagc,  and  tben  we  have  to  doal  with  an  enojsted 
maas  of  blood,  dark  in  oolour  and  clotted. 

(iii)  Subsequent  Changct  iti  Effused  Blood. — The  clot  nndergoes  changM 
which  eventuate  in  tho  formation  of  a  cyat  containing  some  8traw-coloured 
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fluid,  fat  globules,  pigment,  and  other  granules,  as  well  as  blood-crystals.  The 
waU  of  the  cjst,  which  waa  at  first  inHamed,  also  undergoes  changes  which 
resiilt  in  the  formation  of  connective  tiasue,  of  couree  at  the  expen»e  of  the 
nerve-fibres.  Con8efluently  we  have  a  cjst  formed  which  is  in  the  nature 
of  a  cicatris,  in  whicn  a  greator  or  smaller  uumber  of  the  ner\'o  structures 
proper  have  been  imjKiired  or  destrojed. 

In  casea  in  whicli  the  hitmorrhage  has  occurred  on  the  snrface  of  the 
brain  the  hiemorrhage  may  be  wide8pread,  biit  not  large  in  quantity,  and 
the  resulting  Bvniploins  niay  be  merely  those  of  initial  irritation,  with  per- 
hapB  some  &Ught  but  temporar}"  paralyais.  On  the  other  hand,  the  hiemor- 
rhage  may  be  such  aa  to  reault  in  laceration  of  the  brain  Bubstance,  and 
conse^uent  wide8pread  and  profound  deatruction  of  the  cortical  gray 
matter ;  but  such  conditions  are  much  more  frequeDt1y  met  \vith  aa  a  result 
of  traumatiBUi  and  con8equent  fracture  of  the  akull  than  from  epontaneous 
h»morrhage.  Hreinorrhage  niav  alBo  occur  indifltinguishable,  so  far  as 
initial  svmptoius  are  concerned.  from  the  ordinary  form,  into  soft  tumoura. 
eapecially  gliomata. 

DiAGNOSis. — A.  From  Alcoholic  Toxa:miii. — Probably  the  most  serions 
raistake  which  may  be  made  in  referenoe  to  any  čase  of  cerebral  ha^mor- 
rhage  ia  in  miataking  it  for  a  čase  of  alcoholic  tox£emia.  There  is  no  douht 
that  the  conditions  cloaely  simulate  each  other.  Oftcn  the  firat  aid  given  to 
u  patieut  who  has  hud  sjmptoms  auuh  as  are  met  \vith  in  cerebral  luemor- 
rhage  ia  to  adniiniater  eome  form  of  alcohohc  stimulaut ;  and  when  the 
practilionor  is  confrouted  wilh  a  patient  Hushud,  it  may  be  dazed,  or  even 
uuconscious,  and  8trongIy  pervaded  >vith  the  odour  of  aicohcl,  he  may 
natiiraUy  enough  bo  misled  into  regarding  the  čase  as  one  of  aiiuple 
drunkenness.  But  closer  exainination  vsili  usuaUy  reveal  certain  definite 
ditferences ;  and  if  the  patient  has,  associated  with  thoso  symptom8,  con- 
ditions which  favour  hajmorrhage,  or  would  BUggest  its  occurrence,  it  is 
well  to  err  on  the  eide  of  9afety,  and  treat  the  caae  as  one  of  real  illnesa. 
Theee  condilions  are,  first  of  ali,  the  preacnce  of  a  high-tension  pulse,  \vith 
perhapB  hypertrophy  of  the  heart,  and  often  detectable  atheroma,  even  in  a 
radial  artery.  If  the  urine  he  examincd  and  be  found  to  contain  albumin, 
a  atill  further  conlimiation  is  gi\en  to  the  Ukeliliood  that  the  condition  is 
one  of  hieraorrhage  into  t!ie  brain.  It  is  often  difticult,  esi>ecially  if  the 
patient  is  comatose,  to  defimtely  make  out  unilateral  paralygis,  but  aa  a 
rule,  even  if  the  patient  is  comatose,  a  certain  difTerence  can  be  made  out 
belween  the  arms  on  the  t\vo  sides  in  regard  to  their  reaistance  to  pasaive 
movement,  for  that  on  one  eide  will  probably  bo  found  to  be  much  more 
ftaccid  than  that  on  the  other  side.  It  will  also  be  noticcd  that  the 
etertorous,  heavy  breathing  results  in  a  flapping  of  one  cheek  as  compared 
wiih  the  other,  and  that  the  pupila  are  uHuaI]y  umall  and  often  unequal. 
Btjsides  thuse  8ymptom8  whieh  enable  one  to  recoguise  the  conditiou  that 
has  to  be  dealt  with,  the  palient's  appearance  may  perhaps  he  of  some 
help.  It  ia  u8uaUy  the  čase  that  the  flushing  is  marked,  and  the 
patient  is  perspiring  fi'eely ;  but  this  is  not  the  invariable  rule,  for  it  does 
occasionally  happeu  tliat  the  patient  is  excessively  pale,  and  the  skin  cold 
and  clammy.  The  coudition  of  the  pulae  haa  been  said  to  be  UBually  a 
liigh-tension  one,  and  this  is  uudoubtedly  the  caae  in  the  initial  condition. 
It  may  be  that  if  the  h«morrhage  has  been  large,  and  the  condition  is 
consequently  one  of  coUapse,  the  pulse  may  be  small ;  but  as  a  rule 
this  is  only  a  temporary  phenomenon,  and  it  Tery  soon  becomes  high  and 
rapid. 

In  regard  to  the  breathing,  it  is  often  at  first  rather  slow  and  sighiog 


BRAIN,  AFFECTIOXS  OF  BL00D-VESSEI3 


83 


in  ohanoter ;  as  tbe  coma  deepens  it  becomes  rapid  and  9omewbat  8haUow. 
'<ftnd  it  may  io  tirne — and  this  is  ii8uaUy  of  ominous  sigoificaaoe — assume 
the  Chevne-Stokes'  type. 

B.  Prom.  ThromhosU.  —  This  is  particularly  important,  uot  90  much 
&om  ite  Bcadenuc  interest  as  frora  the  ditferent  lino  of  treatment  that  iimv 
beoalled  for.    The  iiuinner  of  onset  has  some  diagnostic  importance.     I  a 

I  oontrut  %vith  the  sudden  ooset  and  absence  of  premomtory  HTuipiouis,  so 
charactcristic  of  embolisia  and  ha-moirhnge,  we  not  infreqaentlT  find  in 
thrombosis  that  beadache,  dizziness,  or  locaUsed  tingling  eensations  bave 
been  present  Por  a  short  tirne  previous  to  the  attack.  In  thromboais  cou- 
eciousness  may  not  be  lost,  and  ihe  condition  of  the  pulse  is  eniirely 
different  from  that  met  with  in  hsemorrbage.  The  patient  niso,  as  a  rule. 
wiU  be  older ;  yet  it  is  by  no  means  easv  to  difierentiate  tliose  conditinns, 
because  tbe  conditions  of  atberoma  and  arterial  degeaeration  present  in  the 
one  and  leading  to  the  condition  of  rupture  of  vessels,  are  also  present  in 
the  other,  and  are  conducive  to  tbe  occurrence  of  clotting.  So  that  the 
whoIc  clinical  pictiire  bas  to  be  carefully  considered  with  reference  more 
partieularly  to  the  state  of  the  heart  and  the  other  viscera,  in  order  to 
determine  which  of  tho  two  conditions  we  have  to  deal  with. 

C.  Crotmia  or  Diabete*. — Unemia  and  diabetic  coma  nuiy  sometimes  be 
mistaken  for  cerebral  b^morrhage,  bat  in  the  latter  we  have  tbe  local 
8ymptouis,  where88  in  the  former  two  conditinns  the  symptoms  are  usuaUy 
bilateral.  Vet  this  is  by  no  lueans  iuvariab]y  the  čase,  and  it  will  some- 
times be  found  tbat  a  condition  of  uriurnia  results  not  onlr  in  unilateral 
unemic  convulsions,  but  also  in  a  paraly8is  wtiich  affects  one  side  more 
than  the  other,  for  which,  uovertheleas,  no  underlying  anatomical  change 
can  be  discovered. 

D.  Aneurysm,  Tamours,  etc. — The  nipture  of  a  large  anGuryMii,  reaUy 
of  couTse  a  condition  of  cerebral  hitraorrhage,  may  also  closeIy  simulate 
what  vre  more  stricUv  considtr  as  cerebral  hjemorrbage,  but  tbis  probably 
has  been  preceded  by  ejTuptoms  indicative  of  intracranial  growth,  and 
further  information  wbich  \vill  uijsist  iu  tuakini;  a  correcl  diaenosis  of  the 
coadition  wiU  be  found  under  this  heading.  We  have  alreaay  referred  to 
tho  occurrence  of  bfemorrhage  into  tumoura  of  the  brain,  but  bere  also, 
althougb  the  ooset  may  be  exactly  like  that  of  an  ordinary  hffimorrbage, 
wo  wili  probabIy  have  a  hietory  pointing  to  the  previous  eiistence  of  tne 
tumoura.  This,  ho\vever,  is  not  invariable,  and  it  bas  bappened  to  the 
writer  to  aee  a  patient  who  wa8  seized  with  right  liemiplegia  uilbout  anj 
previous  8)*mptom8,  in  \vbom,  after  the  lapse  of  some  \veek8,  the  evidenoes 
of  tumour  were  cousi>icuous,  and  in  wbom  tbe  exi8tence  of  a  large  glio- 
uiatous  tumonr  wa8  vehfied  by  poet-mortem  esamination. 

pROONOsia. — The  prognonis  in  any  čase  of  cerebral  haemorrhage  is  neoes- 

.•arily  bad, — not,  perbaps,  in  cvcr)*  čase  as  regards  life,  but  certainly  in 

'regard  to  complete  recovery.     If  tbe  hiemorrbage  be  a  small  one,  of  oourso 

tliu  damage  may  be  comparatively  sbght,  nnd  tbe  constitutional  eiTects  uot 

vury  severe ;    stilt,  the  facl  Ihat  a  liiemorrhage  bas  occurred   makea   it 

impoaaible  to  foretell  thal  the  {Mitient^s  life  is  safe  for  a  aiuglo  moment, 

becau«^  vascular  conditions  have  to  bo  rocognised  as  present  which  are 

proliabiv  inoomjNitible  itt  aH  events  witb  long  life.     Oo  tbe  olber  band,  if 

.  the  ha^morrboge  1^  Ifirge,  more  e8peoially  if  thero  is  any  indicntion  that  it 

'  haa  bumt  into  the  ventriolcs,  the  outlook  is  of  the  most  grave  ebarocter, 

and  it  is  almoet  certain  that  tbe  i)atieut  will  not  livo  more  than  a  few  boura 

In  coaes  io  which  biemorrhage  bas  occurred  on  the  surfaoe  of  tbe  brain, 

nun  MpeciaUy  if  tbis  ba-tuorrhago  haa  beea  ueociated  urith  truumatism, 
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the  progDosis  is  not  Decee8arUy  bad  if  prompt  meaauree  he  taken  t«  deal 
with  the  affection.  Hiemorrhage,  ho\vevcr,  into  the  basal  etnictures,  fiuch 
as  the  pon3  and  mediilla,  is  Decessarily  attended  with  the  gravest  dangers 
on  account  pf  the  proximity  of  vital  structures. 

Supposiug,  lio\vever,  that  we  Imve  to  deal  with  a  hiemorrhage  vihicli 
has  become  eucjeted,  and  \vhich  is  ujidergoinj;  the  seriea  of  changes  to 
which  we  liave  already  alludod,  there  is  no  reason  why  wo  eliould  not  tako 
a  hopeful  view  in  reference  at  ali  eveuta  to  tlie  immtjdJate  future.  Ttiere 
is  no  douht  that  siich  a  hipmorrhage  will  cauee  some  permanent  damagc, 
bat  one  mast  recogniae  tliat  the  evidences  of  damage  at  liret  are  much 
more  severe  tban  may  afterward8  tum  oat  to  be  the  caae ;  so  that  \vhereaa 
the  leg  and  arm  may  be  at  first  completeIy  ]>araly8ed,  we  may  tind  after  the 
lapee  of  eveu  a  few  dajs  that  a  conaiderable  degree  of  power  bas  returned, 
on  account,  ito  doubt,  of  the  fact  thiit  the  afleotion  of  niany  of  the  fibrea 
bas  been  merely  a  temporary  one,  the  reaiUt  of  pressure,  with  i)erhap8  a 
slight  degree  of  cedema.  Yet  it  inuat  be  recogniaed  that  some  of  the 
dbres  bave  been  cut  across,  and  that  these  will  not  be  restored.  that  con- 
8equently  there  \vill  he  some  permanent  defect  in  the  uature  of  paralysi8  of 
the  limbs  Lo  a  varying  extent ;  and,  looking  further  to  tho  future,  it  muet 
be  recognised  that  there  is  al\vay8,  iu  auy  čase  iu  \vbich  hfemorrbage  has 
abi^adv  tjiken  place,  a  Uabiltty  to  the  recurrence  of  a  similar  aceident  in 
the  fulure. 

OccLusioN  OF  Cerebral  Vessels 

The  blocking  of  cerebral  vessels  is  important  from  the  character  of  the 
etruclures  who8e  nutrition  is  ioterfered  with.  The  effect,  so  far  as  regards 
paralyBi8,  dejjenda  of  course  upon  the  area  i^upplied  by  the  aftected  vessel. 
Such  occlusioD  of  vessels  may  be  divided  into  three  classes :  First,  blocking 
of  an  artery  by  means  of  an  eiubolus  of  a  non-infeclive  or  infective  natuie ; 
6econdly,  thrombosis  or  olottiug  occurrJug  in  an  artery ;  and,  thirdly, 
tbromboais  in  a  vein  or  sinus. 

I.  Cerehral  EmholUm. — The  most  couimon   soiirce  of  an   embolus  is 
a  disoased  cardiuc  valve.     Mitnil  disease,  e3pecially  mitral  stenosia,  is  by  far 
the  most  common  form  of  cardiac  disease  itssooiated  \vith  embolism.     Aortic 
volvular  disease  may  alao  give  rise  to  the  same  conditioa    An  erabohis 
also  may  originale  from  a  clot  which  may  have  formed  in  the  left  auricle  on 
account  of  some  interference  with  compensatiou.     This  condition  also  is 
most  like  lo  ariae  in  aasociatiou  vvith  mitral  stenosis,  because  of  the  incom- 
plete  emptying  of  the  auricle  wluch  occurs  in  such  a  couditiou    where 
compensation  lias  been  lost.     Ko  doubt,  also.  some  condition  of  the  blood  i 
rendering    it   more   liable   to  clot    favours    the   oecurrence    of  such    an  j 
accident.     This    is    especiftl]y    met    with    in    the  rheumatic  state,  and  \ 
also  during  the  pregnaut  and   pueriieral   condition.     Iu   a   similar  way 
an  aneurysm  of  any  of  tho  large  vessels  may  l>e  a  source  of  au  embolus 
whicb   finda  its  way  Into   the   brain.     A   diseased  or   roughoucd  vessel 
waU  may  ako  give  riae  lo  tlie   formatiou   of  a   clot   ujMjn   it,  and   this 
clot,  or  a  part  of  it,  may   become  detached  and   lead   to  the   obstruc- 
tion  of  a  smaller  vessel  more  distaut  from  the  heart.     Disease  of  certalu 
kinds  in  the  pulnionary  vein  may  result  in  a  clot  puasiiig  from  it  into  tho 
ciroulation.     In  diseasetl  conditious  of  the  lung,  also,  septic  iMirticles  may  pasa  J 
into  the  circulation  through  the  pulmonaij  vein  or  its  braucbes,  and  maj'* 
teaoh  the  brain  and  there  set  up  tul>ercnIous  disease,  either  meningitis  Cft 
abfloess.     It  is  weU  known  that  an  old-sl.anding  enipya>nia  \a  one  of  the 
most  commou  causes  of  abscess,  and  it  is  by  some  such  mechanism  as  that 
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mai  »Uaddd  to  thsE.  Boch  sn  th&otm  m  fonsed.    iMbum^  m  r  nik  it  au^ 

^le  that  the  otiier  eoodilions  emuMinted  as  giving  riae  to  emboliata  zvsolt  in 

Bon-mfiBctire  cmbab,  it  wiU  be  nndentood  tb&t  if  tbo  aooioe  oT  «&  embolua 

be  a  aep4k  ooe,  for  example,  if  the  endocazditis  be  of  Um  uloemiT«  varietjr. 

^tbe  fTihofas  fxitm  eaeh  a  noioe  na^,  aad  oAea  doe6»  ae4  up  diaagtt  al  tM 

;  at  which  it  lodges  ia  the  farain  whieh  depeDd  apon  ita  nptio  dianotor. 

lud  are  qiiite  independent  of  the  usoal  mechaninel  efibcfca.    It  has  beea 

Mtated  that  an  influnmaSof;  fooos  in  the  pelvis  maj  mt  rin  to  'mib^^iffffi, 

|'yet  it  must  be  onUkelf  that  anj  particie  large  enoogb  to  oaoae  meo^Lnioal 

ction  in  a  oeivbnl  TCasel  oould  timrerae  tbe  polmoiiaij  ouHlknea 

fkt,  altbough  it  is  trne  tiiat  tbese  eapiUariesare  Umr  tloa  thQse,ftr 

,  in  the  bcain.    In  oertain  oMea^  alao^  aaoh  a  oooiaition  of  oateical 

bas  ariaan  firom  aome  foens  on  the  other  aide  of  the  keart,  on 

laocoant  of  the  accideuul  fact  that  the  patient  had  a  patent  foramen  ovale. 

en  wiihout  the  inletpofiition  of  such  an  analonucal  pecuharit^r  it  is 

fpoeaible  tb&t  minaie  oiganisms  might  travt^rrse  the  puliuouarr  capiUahee« 

'  Dat  any  8ub8equent  oerebral  oomplicatioDS  vrouM  be  more  Ukeiy  th«  neult 

of  infectire  infiammation  rather  than  aclual  mechanical  obstructioo.     Vet 

i  in  most  čase«  of  such  diseaee  it  is  likch-  thai  the  simptoma  soggasting 

'  embolus  are  the  result  eicher  of  an  embolij  irom  a  ditm^ed  caiduio  vabrSt 

or  of  thrombofiis  oocurring  as  a  result  of  ooe  or  other  of  tho  ooudilioas  to 

he  preeenllj  enumerated. 

Zocal  Šcsnlts  o/  SmMitm. — LocaUy,  embolisni  reexilt^  iu  the  fir»t  iilaoe. 

Lin  local  anaPTni«.     Tliere  is  alao  ccdema  of  the  surrounding  part.  prubably 

finterfiering  with  the  fxmction  of  a  larger  part  of  the  brain  than  ultiniatetj 

lianu  out  to  be  diseaaed.     There  is  also  venoos  engorgement  coaaututini; 

the  oondiiion  laiown  as  red  aofteniug.    In  scsue  caaes  the  collaCeral  uiruuU- 

tioD  Eeems  to  be  such  as  to  prevent  any  permanent  iiupairuieut  iu  tho 

nutrition  of  tbe  parts  suppHed  by  the  blocked  vessel,  for  recovery  from  a 

i  oooditioD  presumabl;  of  eiubolism  iu  mauy  caaes  is  l>oih  raptd  aud  coiuplote, 

~  Id  the  cases,  however,  in  which  such  reoovery  does  nol  take  plače,  chau^^s 

occur  in  the  area  Bupplied  by  the  aO^ted  vessel  resiiltiu)*  iu  Uie  formatiou 

I  of  a  cyBt  with  fluid  coutents  containing  blood  crystAla     Local  chaQ^  ahn 

reeult  in  the  vessel  wluch  is  blocked.     If  the  plug  be  of  a  septio  or  uritating 

character,  iufIanuiiatory  chauges  oeciir  at  the  point  where  Ihc  euibulus 

lodges,  and  ihcse  chan^  may  spread  iuto  other  vascuUr  areos.    If  the 

^-veaMtl  waU  is  weak  or  diseased,  there  may  niso  reeult  oo  tha  cardiao  sido  nf 

the  plug  tbe  lonnation  of  an  uneurj-sm,  aud  it  is  not  unUkely  thnt  iu  uaaes 

of  emboiic  hemiplegia.  in  which  denth  occurs  siiddeDly  some  inonthK  atter  iho 

kfirst  attack,  this  suddea  fatal  result   is  duo  to  tho  rupturo  of  such  au 

aDeuryHm.    The  uiiddle  cerebral  ariery.  or  one  of  its  branchce  on  tho  lufl 

side  of  the  broiu,  is  the  vesBel  most  Uable  to  sufTer.    The  reason  why 

L  embolism  is  more  common  ou  the  left  thun  on  tlio  ri^Ia  sido  of  the  brain 

'  probabIy  is  because  an  viubolus  niay  enter  tbe  left  ciirotiil  more  eA6iIy. 

7^  tn/inptoms  of  eiiitiolism  are  i)aralyai8.  \vliich  dejH^utU  fur  it4  character 
upon  the  vessel  aflectM.  But  tbe  degree  of  pam]yHi8,  iu  most  caaes,  is 
probablT  more  severe  at  the  commcncoment  than  it  turna  out  to  be  sub- 
Bequently,  on  aooount  of  the  temporary  iinpairmeut  throu^h  a*demu  of  a 
larger  area  of  the  brain  than  that  priumnly  ntTectcd.  Cousciousuuss  is 
niaaUy,  but  nol  iuviu-iaUy  lost ;  wbeu  it  is  not  loat,  it  is  probiibIy  beoaOM 
tbe  veeael  afTcKted  is  a  minute  one.  It  is  not  often  tliut  theim^ruuud  ooma 
itU^nding  hEemorrhoge  is  produoed.  Of  oourse  the  chiol'  indicuition  ia 
dilferential  diagnosis  Detween  embolism  and  other  oonditious  is  tu  bo  fouud 
in  the  presence  of  some  coaditiou  Iikely  to  give  rise  to  emboliam«  eipeciall/ 
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cardiac  valvular  dieease,  althougb  it  must  alfio  be  remembered  that  such  a 
condition  of  cardiac  disease  doea  not  neccasarilj'  esclude  a  diagnosis  of 
hffimorrhage  or  of  tliromboeiB.  As  to  tlie  cliuical  condition  ariamg  £rom 
eniboUsm,  tliat  wll  lxj  descrilied  when  we  have  considered  ihrombosia. 

II.  Artcrial  Occlu&ion  or  nir&tnbosis. — The  two  conditione  \vhich  have 
to  be  conBidered  are  diseased  veesols  and  morbid  blood  states.  Atheromu 
of  vessels  is  by  far  the  most  common  condition  associated  with  tliromboeia. 
It  is,  of  course,  a  seuile  or  degenerative  change,  and  on  account  of  the 
roughening  which  takca  plače  in  the  wall  thia  ia  apt  to  hecorae  the  focus 
from  which  coa^^iUation  iuay  epread,  and  so  bocome  the  starting-place  of 
complete  occhision.  Of  course  this  nicchanism  will  only  become  effective 
under  conditions  in  wliich  tlie  blood-stream  ia  alow,  or  in  which  the  blood 
bas  undergone  cerUiin  changes  which  reoder  it  more  liable  to  coagulate. 
The  small  cerebral  veasels  are  peculiarly  liable  to  Butfer  frotii  atheronia,  and 
the  point  at  which  the  disease  is  particularly  apt  to  start  is  that  point  at 
which  a  amall  veasel  emerges  from  a  larger  ona  This,  of  course,  leads  to  a 
uarrowing  of  the  lumen  of  the  smallor  vessel,  and  it  is  at  such  a  point  that 
clotting  is  very  likply  to  coinmence.  Various  conditions  eeeni  to  favoiir  an 
alteration  in  the  blood,  reuderiug  it  liable  to  coagulate.  In  old  people  it 
seems  as  if  greab  or  unus\ial  exertion,  or  rather  the  etate  of  exhttU8tiou 
which  is  apt  to  follow  such  exertion.  produced  such  a  blood  condition  as 
renders  it  very  liable  to  clot.  for  one  of  the  comrnonest  conditions  in  which 
thrombosis  may  occur  ia  during  the  profound  eleep  which  foUovrs  fatigue  in 
those  who  ure  advanced  in  age.  Chlorosis  is  anothor  condition  in  \vl»ich 
there  is  great  iiability  to  coagulation.  But  it  seems  Ukely  that  in  such  a 
condition  the  clotting  ia  more  apt  to  occur  in  the  veins  or  sinuses.  During 
pregnaucy  and  the  puer[)erium  and  alao  during  lactation  clotting  may  occur, 
and  the  blood  states  pecuLiar  to  gout  and  diabetes  olso  favoui  this  change. 
After  tjphoid  fever  we  kno\v  that  clotting  in  veins  is  apt  to  occur,  and  such 
coagulation  raay  also  take  place  in  the  cerebral  vesseU.  Alter  diphtheria 
Iiemiplegia  oc^asionallv  «cur3,  and  thia  is  probably  the  result  of  cerebral 
thrombosis,  ulthough  ljy  some  embolism  has  bcen  invoked  as  the  more 
likely  cause.  Yet  there  is  little  doubt  that  in  the  n)ajority  of  such  cases, 
at  alievents.no  e™lence  of  anyendocardial  change  can  be  discovered,either 
at  the  tirne  of  onset  or  8ul>se<inently. 

As  to  the  local  results  of  thrombosiB,  it  is  likely  that  oedema  is  not 
nearly  so  apt  to  occur,  pos8ibly  on  account  of  the  condition  of  the  blood 
and  ttlso  on  account  of  the  disease  of  the  vessel  wull.  Thero  ia,  of  couree,  in 
thrombosis  not  tlie  same  rejidiness  for  collateral  circulation  to  be  established, 
because  the  affected  vessel  is  probably  in  the  centre  of  an  area,  ali  the 
veaeels  of  wliich  are  8imilarly  ^seaaed,  so  that  the  recovery  from  thrombosis 
is  never  so  great  as  it  may  be  from  embolism  occurring  in  young  people. 
Besides  cedema  there  is  also  venous  turgeacence,  and  consequentiy  red 
Boftening,  which  may  undergo  changes  reeulting  in  yeUow  softening.  But 
in  Bomc  instancea  a  widespread  change  takes  pkce,  e8pecially  if  a  large 
vessel  have  become  aftect^,  resulting  in  the  formation  of  lai-ge  ye!low 
patcbes,  the  pla^ues  jaunes  of  the  Prench.  scattered  through  the  affected 
aiea, 

Vascuiar  Lesionfi  of  Si/phUUic  Oriffin. — Besides  the  thrombosis  which 
occurs  as  the  result  of  atheroma,  we  must  also  consider  the  condition  arising 
as  a  result  of  the  endarteritia  of  8yphili8.  Thia  occurs  in  what  is  knuwu  as 
the  tertiary  stuge,  although  one  must  be  carcful  not  to  attach  any  time- 
limit  to  such  a  condition,  for  the  vrriter  has  known  it  occur  as  early  us  8ix 
months  after  the  primary  iufaction,  and  certaiuly  na  late  as  ten  year8.     So 
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eonneetm-tivin  formfttionB  ue  1^  to 

the  


,  Mnnciitftd, 


Tb»  WMitial  chukge  Uk 


rale,  wiih 


1      Of  th 


pralifcflatkm  of  the  intima,  1 
Uuckening  of  ihe  adrentitia.  Tbe  essential  proces  ia  CKinaiclend  fllaeiHMie. 
bnb  tbe  efleet  of  soch  overgTovth  as  ooooents  us  in  this  plače  is  a  nantmiog 
of  tbe  lomen,  it  maj  be  a  coin])lete  obliteratioD,  of  tbe  Teeael«  and  ooo* 
[oent  iDt«rfe(renc«  with  the  Duthtioii  of  a  certaia  area  of  the  brain.  The 
rcsuU  is  uodoabtMl^r  heniiplegia;  jut  if  sucb  a  Teflsel  m  Iho  bunlar 
be  affected  ve  most  bare  int«rfereDce  vith  the  runotions  of  aU  four  liiubs, 
of  the  fadal  muscles  also,  and  perha^«  of  parts  stibeeiTed  hj  other  cninial 
oenrcs  ou  account  of  tbe  interfenioce  with  their  uuclei  to  wbich  snch 
basiUr  diseue  leeds.  In  maof  caaea  of  so-caUed  srpliiUtic  hemiplecia  the 
ooflet  of  the  pAralyais  is  sadden.  Kot  unoommooljr  it  is  precedod  for 
aeroial  days  \>j  aerere  headache.  and  the  svinptoms  of  general  but  iad^timte 
fllofiSB,  aooompanied,  it  maj  be,  witb  menuil  sympbom&.  Cou\-ul$iou  uiat 
also  preoede  ue  oneet  of  tbe  panljsis,  and  thls  conNnilsion  may  Iv  looal 
Tbe  paialjsis  at  ita  onset  may  be  aooomjianied  br  couia,  wbioh  may  last  for 

end  day8,  and.  indeed,  may  lesult  in   deatb.     Evidence  of  sjpbilitic 
elBewbere  uiav  be  preeent,  siich  as  giiminata  iu  the  liver,  nodes  on 

bones,  and  Buch  like.     Aud  there  w  ver)-  fn?queutly  to  be  delcctad 

'fced  thickemn«;  and  hardening  of  the  coats  of  the  radial  arttrries,  ©i>  tliat 
feel  bke  ctmls  tifnealh  Iho  tiuger  The  viotims  of  sucli  a  condition 
are  usiiaUj  uoder  fortj,  and  In  a  condition  of  heuiiplegia  occiuring  in  a 
niao  under  foTty  without  detectable  CArdiac  or  renal  disease,  one  is  justified 
in  regarding  the  condition  as  most  Likely  to  be  the  reeult  of  sjpbilis. 
Vuleas  snch  a  čase  is  met  with  in  a  very  early  stage  and  suhniitttHl  to  tbe 
moet  energetic  treatment.  the  hemiplegia  is  likelj  to  be  inn?it*tout ;  aud 
ereo  with  the  most  energetic  treatment  Biich  a  result  cannot  ulwa>'s  be 
averted.  It  will  lie  easily  understooil  that  if  a  veasel  Imuuu  lias  been 
gtadually  naiTowed  until  ouly  a  very  amall  patent  pasaage  lemains,  and 
when  clotting  bas  actually  taken  ploce  in  this  bttle  aperture,  cutting  olT  tbe 
blood-supply  from  the  eoiTes]K)nding  area  of  the  brain,  it  is  not  likely  that 
such  a  condition  can  be  treated  so  as  to  lead  to  a  re-estabH$hmont  of  tho 
fhnction  of  the  vessel.  Vet  if  snoh  a  veflael  be  smoli,  it  i»  ijuii«  iMV'U4i])le.  by 
uneruetic  treatment  in  tbe  early  stage,  bo  to  aiVect  other  veesels  \vhicl)  are 
Bimiuirly  diseased,  and  whose  occhision  will  le^id  10  much  iiiore  sevej^ 
Fymptoms,  to  avert  the  threatened  ilauger.  If,  hovrever,  such  a  liappy 
result  is  not  obtained,  the  affected  area  undergoes  necrotic  cbangee  siinifar 
in  chanicter  to  ihoee  attending  olber  kinds  of  vaaoular  occlusion.  Theau  we 
bave  alreadj  described.  In  addition  to  the  cases  of  hcmiplegiii  alreadv 
deacribed  other  clinical  picturea  aro  cncountered.  Tbese  aro  characteriaea 
ii)ainly  by  the  indeliniteness  of  the  Bjmptoms,  the  more  prominont  belag 
perastent  and  intractahle  headache,  usually  Bssocittcd  with  dtstiuct  mental 
alteratioua  Sub8equcnl  evidence  of  thrombosis  is  by  no  means  uncommon 
in  Bucb  cases. 

Tn  ali  forms  of  rascular  occlusion  oocurriug  in  the  brain  there  is  dauger 
of  death  at  tbe  onset,  and  iD  manv  this  actnally  occurs.  the  i>ationt  beoom- 
ing  comatose,  Cheyne-Stokea'  respinttion  coming  on,  and  death  8\ij>orvening 
in  tbe  course  of  a  few  day8  or  even  a  few  bours.  Of  oourse  this  result  is 
Ukely  to  oocur  in  cases  in  whicb  a  large  veseel  bns  been  allccted,  and 
lore  ptirticularly  il'  the  ve&iel  alfected  1)0  one  like  the  basilar,  suhncrving 
ilatenil  functinns,  and  closelj  related  to  structures  a  heaUhy  condition  ol 
vbich  ia  eJMcntial  to  life.  It  uiay  1>e  stated  as  a  general  rule  that  occlusion 
of  a  veaeel  at  the  base  is  alway8  more  Beriou8ly  significant  than  that  of  a 


S8  BRAIN,  AFFECTIONS  OF  BLOOD-VESSELS 

vesse!  8ui)plying  any  part  of  the  bemisphere ;  so  that  in  any  paralj'tic  con- 
dition  it  ia  alwiiyB  imi)ortant  to  examine  into  the  condition  of  the  cranial 
neires  and  muecles,  because  a  definite  aftection  of  one  or  other  of  thoee 
etructurea  nmj  furnish  important  evidence  as  to  the  vcssel  which  haa 
become  affected,  and  through  that  to  the  likelihood  or  unlikelihood  of 
recoverj"  taking  placc.  And  if  a  fatal  result  does  not  follo\v  the  onset  of 
vaacular  occluaion  at  once,  it  \vill  oftcn  be  found  that  a  j)criod  of  danger 
ariBca  at  or  about  the  third  day,  and  agaiu  alKiut  the  tenth  day,  wlien 
perhaps  one  is  beginning  to  hopc  that  ali  danger  of  a  fatal  iesue  has  passed. 
What  the  reason  of  this  is  is  not  very  clear,  but  of  the  clinical  fact 
there  is  no  doubt.    (See  also  article  "  Syphilis.") 


Paiultsis  Eesulting  from  VAscuuut  Lesions 

The  uliaractcr  of  the  paral)'sis  resulting  from  vascuhu'  occlusion  or  from 
hremorrhage  will,  of  coiurse,  depend  upon  the  functiou  of  the  parts  supplied 
hy  the  vessels  which  liave  become  blocked,  or  ha  ve  rupturediand  of  the  part« 
wluch  have  been  daiiiaged  in  conBequence. 

Hemiphjia. — The  ordinary  form  of  paraljsia  is  hemiplegia,  that  is, 
vreakneBs  of  one  side  of  tho  face  and  trunk  and  cf  one  arm  and  leg.  The 
wholo  of  one  side  of  the  fac«  is  usuaUy  affected.  aUhough  the  svcakness  is 
most  obvious  in  the  lower  part.  Tlie  trunk  affection  is,  as  a  rule,  not  weU 
marked.  althougb  that  also  is  occasionally  distinct  enough  on  tlie  oue  side. 
Tlie  arm,  in  the  great  majority  of  casos,  suffers  more  than  the  leg;  and  the 
exxilanation  of  thoae  peculiaritiea  is  to  l>e  foiind  in  the  hj-fjothefiis  known  as 
Broadbent'8.  According  to  this,  bilaterallv  associated  inovements  are 
represeuted  on  bolh  sides  af  the  lirain,  »nd  the  closer  tlic  hiktoml  a.ssiK;ia- 
tion  the  more  nearly  equal  is  the  representation  on  the  two  sides  of  the 
brain.  Thus  it  is  well  knowu  that  the  two  lower  Umbs  are  much  more 
clofiely  associated  in  Iheir  movements  than  the  two  upper.  One  ann  \& 
freqnently  used  quite  inde'pendently  of  the  other,  while  a  movenient  of  one 
leg  wit]iout  some  ijarticipatiou  iu  that  movement  by  the  other  leg  is  coui- 
l>aratively  uncommon,  and  of  course  in  the  habitual  use  of  the  lower  limbs 
for  purposes  of  locomotion  the  aaaociation  is  a  very  close  one.  Tlie  same  ia 
Irue  to  even  a  greatcr  degree  of  the  movements  of  the  trunk,  for  it  ia 
imporaible  for  most  i)eople  ta  move  one  side  of  the  chest  or  abdonien  vith- 
out  moving  the  other.  Facial  movements,  also,  are  ncariv  alway8  bilateral. 
The  two  sides  of  the  forehead  especiallv  are  very  clo8ely  ass<iciated;  the 
orbicularifl  paljiebrarum  lea«  so,  althoiigli  some  ]ieople  find  it  ini}X)ft.siUle  to 
cloee  ODO  eye  withoiit  closing  tlic  other.  In  regard  to  the  parts  abont  the 
mouth,  the  aBsociatiou,  although  closc,  is  not  quite  so  cluse  aH  that  betweeu 
the  two  sides  of  the  uppcr  part  of  the  face.  Vet  it  is  cloaer  than  betweeu 
the  two  Icgs,  and  stili  more  close  than  that  bet^reen  the  two  arms.  Novv,  if 
we  imagine  a  vessel  to  be  occluded  in  sucb  a  poeitiou  as  to  afTect  the  face, 
ann,  leg,  and  tnink  areas  or  fibres  equaUy,  the  arm  on  the  opposite  side 
will  be  most  affected,  the  leg  less  aflectcd,  the  face  stili  less  so,  and  the 
trunk  8caroely  at  ali,  at  ali  evcnts  in  an  obvious  or  permaneut  \vay. 

Ps€udO'Bulhar  Paralifsis. — Similor  considerations  oxplain  the  pheno- 
mena  of  the  condition  kiiowu  aa  pseudo  -  bulbar  paraly8ifi  or  double 
hemipl^ia.  In  this  condition  swallowing  and  articulatiou  are  affected. 
The  movements  subserving  those  actious  are  strong  iu  their  bilateral 
asflociation,  aml  cousequently,  according  to  Broadbent'8  hypothe8i8,  in  their 
bilateral  repr^entation  in  the  brain ;  so  that  a  lesion  aflecting  one  side  of 
it,  if  it  aflfects  thcm  in  aQy  noticeablo  degree,  only  doeg  eo  8lightly  and 
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temporarilr.  If,  howe\'er,  in  addition  to  the  lesion  causiiig  unilateral 
vreakncse  we  have  auftcradded  a  lesion  producing  weaknes3  of  the  opposite 
Bide,  it  wiU  at  once  be  sceu  ibat  considerable  interference  with  these  actions 
is  Dot  onlv  likely  but  almoet  ine\-itable,  so  that  \nih  such  a  double  lesion 
we  have  a  concUtioD  eunilar  in  many  respecte  to  that  pioduoed  by  true 
bulbar  pamlysis. 

Paralysis  toith  Senaory  IHsturbances, — Besuming  aow  coDsideralion  of 
the  usual  form  of  paraljsls  resolting  from  vascular  ruptiire  or  vascular 
ooclnsioD,  viz.  paral^sis  of  one  aide  of  the  face,  body,  and  trunk,  sueh  a 
paraljrsis  iimy  be  purely  motor.  If,  however,  the  area  subeerved  by  the 
pOBterior  cerebral  art«ry  be  a&ected,  ana»the^  of  the  paral^sed  eide  of 
the  body,  with  affection  of  the  special  senses  also  on  this  aide,  maj  reeult, 
beoause  of  the  aflection  of  what  is  knovrn  aa  the  Bensory  oroa8w»y  lyiug  iu 
the  posterior  part  of  the  internal  capsule,  the  part  sapplied  by  the  posterior 
cerebral  artery.  In  such  a  condilivu  hemiauopsia  m!iy  also  l>e  preseul,  that 
is,  blindness  of  the  oppoeite  balves  of  the  tield  of  riaion,  opposite,  that 
is,  to  the  lesion  in  the  brain.  And  when  we  have  hemian^athesta  and 
hcniiauopsia  in  any  čase  of  hemiplegia,  the  leg  is  likely  to  sufVer  more  than 
the  arm,  bocause  tho  leg  fibrcs  of  the  internal  capsule  are  posterior  to  the 
arm  fibrea,  and  therefore  pre8iimably  uearer  to  the  diseaaed  area.  A  siniilar 
oonditioD  as  rcgards  ^-isioa  maj  also  arise  from  the  aflfection  of  a  veasel 
Bupplying  the  occipital  lobe.    (See  page  9.) 

Aphasia. — When  the  lesion  causing  hemiplegia  is  on  the  left  side  of 
the  brain,  speech  is  apt  to  bo  intcrfcred  \vith  so  aa  to  rcsult  in  some  form 
of  aphasia  (j.r.)  In  left-handed  patients  a  right-aided  brain  lesion  may 
ako  give  rise  to  this,  vhile  a  left-sided  lesion  in  such  a  i>atient  may  not 
result  in  aphasia.  Br.  Hughlings  Jackson  bas  also  pointed  out  that  in 
oaaea  of  rigbt  hemiplegia,  whcn  the  paticat  is  not  left-handed,  and 
when  there  it  no  aphasia,  the  leg,  as  a  rulc.  suiTcrs  more  than  the  arm ; 
whUe  the  converse  is  also  true,  that  in  a  patieot  with  right  hemiplegia,  in 
wbum  the  leg  suffers  more  than  the  arm,  aphasia  is  not  so  likely  to  result. 
The  reason  for  this,  of  course,  lies  in  the  oonsiderable  area  intcrvenin^ 
l)etwcen  the  leg  area  or  fibres  and  the  speech  area  or  librcs,  as  couipared 
vrith  the  small  space  wbich  separates  the  hand  or  arm  area  or  fibres  from 
Ihoee  subsenring  speech  functious. 

Si/gidity, — Besides  the  actual  pONverlessness  or  paraly8i8  which  is  present 
in  the  Umbe  on  the  aflected  side  in  hemiplegia,  there  is  also  usuaUy  rigidity : 
first.  the  initiiil  rigiditv  occurriiig  at  the  onset  of  tlio  parulms,  iiscribed  to 
irritation  of  fibres ;  second,  8econdary  rigidity  coming  on  after  the  lapse  of 
weeks,  or  it  mav  be  months;  and,  third,  pemiunent  contracture  in  which 
actnal  struutural  changes  have  taken  plače  in  the  muscles,  and  perhape  in 
the  joints.  This  is  really  the  late  resulting  condition  of  800ondary  rigidity. 
It  is  not  &lwAys  equally  marked,  for  ofteu  in  the  early  morniag  the  limbs 
aro  leas  stiff ;  and  one  curious  phenomenon  is,  that  oftcn  whca  the  patienC 
yawns  the  hand  or  arm,  at  olher  tiiues  rigidlv  contracted,  may  open  or 
relax  and  become  momentarily  liinp.  The  cxplanation  of  the  rigidity 
is  BtiU  ol>8cxirc.  Dr.  HughUags  Jackson  ascrilMis  it  to  uuantagonised  cere- 
belUr  iuflujt,  and  this  seems  by  far  the  most  feasible  explanation,  althongh 
it  i«  not  ettBy  to  understand  why  it  should  not  be  established,  on  such  a 
hypothesis,  from  the  rery  comiueaoement  whea  the  cerebral  iulluence  is 

cut  onr. 

The  Rtjle3:e8. — Aloag  with  tliis  rigidity  thoro  is  increasod  activily  in 
the  deep  refleiee.  The  knee-jerk  is  u»u3ually  active,  not  only  on  the  side 
paraly8ed,  but  also  on  the  other.     It  is  really  more  correct  to  speak  of  both 
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Bldea  being  weukened,  odc  considerablj  more  thun  the  other.  Aud  so  it  is 
also  w*ith  the  knee-jerka ;  botli  are  iucreased,  that  on  tlie  weaker  side  more 
thau  tliat  on  the  other.  Often,  alao,  therc  is  a  rectus  cloniis,  and  a  foot 
clonue  mfty  be  pretsent  on  the  paraljsed  side  at  leaat.  Tbe  wri8t  aad  elbow 
rertoxes  are  also  increased,  and  often  alao  the  jaw-jerk.  The  BuperKcial 
refleiea  are  said  to  be  U8ually  diminished,  but  there  is  change  to  be  noticed 
in  most  caae^  in  the  plantar  reflcx  at  leaat,  nainelj,  that  tbe  contraction  of 
tbe  locs  vvliicli  toUovvs  stininlation  of  tite  »ole  is  not,  as  it  usually  is  in 
health,  a  fiexor  epaam,  but  an  extenaor  spasin.  Usuallj  at  first  ihere  is 
Bome  ditiiculty  \nth  the  bladder,  namely,  in  pussing  watcr,  and  retentiou 
inay  resnlt  uuless  it  is  relieved.  This,  bowever,  is  usually  a  trauaient 
phenonienon.  Constipation  is  common,  but  rarclj*  is  therc  iucontinence  of 
ffeces.  Swallowing  niay  be  diflicult  at  firet,  and  articulalion  may  be  iuter- 
fered  with.  But  except  in  cases  in  which  there  is  a  lesiou  on  each  eide  of 
the  brain,  sucb  dillictilties  are  U8ually  only  temiK'rary. 

Vasculak  Lesions  of  Ceus  and  Pons. — The  foregoiujj;  are  the  coiidilions 
met  wilh  U8ually  in  cases  in  which  the  cortcx  or  the  white  mntter,  ar  the 
interual  ca.psule,  are  diseased.  Wlien  the  lesiuu  atfeets  tlie  crus  cerebri, 
therc  is  in  nddition  to  the  hemiplegia  an  aflection  of  ihe  third  nerve  on  the 
side  opposite  from  the  Iiemiplegia,  tlmt  is,  on  the  same  side  as  llie  lesion. 
This  may  be  complete  or  incomplete.  If  the  rogion  alfected  is  the  upper 
part  of  the  pons,  the  heniiplegiu  is  of  the  usual  type,  naniely,  face,  arm,  and 
leg  on  tbe  side  opposite  the  lesiou.  If,  however,  the  aHected  area  is  the 
loweT  part  of  the  pons  beIow  the  point  vrhere  the  tract  subserving  iacial 
niovements  croeees  to  its  nueleus,  tbe  paralyBis  is  wbat  is  kuown  as  crossed 
or  altemate  hemiplegia,  the  facc  being  aflectod  on  the  same  side  ns  the 
lesion,  the  linibs  on  the  opjttsite  side.  In  such  a  coudition  the  extenial 
rectus  rauscle  on  the  same  side  as  the  lesiou  is  also  liable  to  be  paralysed. 
Similarly,  there  may  l>e  wasting  and  weakness  of  the  tongue  on  one  side, 
and  of  tlie  lips  on  the  opposite  side  from  t]ie  lesion  in  the  viciuity  of  tlie 
hypoglnssnl  nuclcus  of  one  side ;  but  such  a  coso  of  urossed  hemiplegia  is 
exceedingly  rare. 

TUROMBOSIS   IN    CeRKBRAL  VeINS   ASD   Sl^fUSES 

Tlie  thronibosis  to  which  we  have  directed  attention  in  the  previoua 
pages  characteri8ticaUy  occurs  in  arteries.  The  veins  and  sinuses  of  tbe 
brain  are,  however,  also  oej:;iisionally  the  seat  of  a  condilion  of  thromltosis, 
wluch  givea  rise  to  iiniKtrtant,  sometimes  grave  svniptoms.  Such 
throinboHis  is  either  siniple  non-infective,  the  resuU  of  »ctnie  general 
coudition;  or,  secondly,  infective,  tbe  result  of  some  local  containinatiou 
with  aeptic  material. 

1.  SiMPLE  Thrombosis. — This  is  most  comraon  in  children  in  the  first 
8Jx  months  of  life,  generally  as  the  result  of  acute  diarrhoea  or  some  other 
wasting  disease-  On  this  account  it  haa  been  called  "marasmie."  It 
usuaUy  affecta  the  longitudinal  aiuus,  although  it  may  estend  iuto  one  or 
two  of  the  neighbouring  sinuses  a«  welL  The  cerebral  veins  also  may 
suffer,  and  under  certain  conditionn,  for  example  after  an  attack  of  typhoid 
fever,  a  vein  may  be  the  ouly  vessel  blocked. 

A  determining  condition  of  sueh  throiiiViosis  is  no  doubt  the  weakening 
of  the  blood-streani,  the  lose  of  fluid  from  the  blood,  and,  in  con8equence  of 
those  two  conditions,  lial)ility  for  clolting  to  occur.  After  acute  illuess, 
such  as  pueumonia,  pleuri8y,  etc,  when  the  more  &evere  sj^mptoms  have 
subsided,  such  a  condition  may  also  occur,  and  it  may  be  gentirally  stated 
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thftt  Ihe  exhau8tion  and  iirostration  of  severe,  long-continued.  and  de- 
bilitating  illness  are  the  conditiona  which  favour  the  occurrence  of  the 
throraboeis  which  \ve  are  cousideriag. 

Morhid  Anatomi/. — Souietimes  the  allcction  is  onij*  of  one  sinus,  llie 
longitudinal.  Somctimce,  however,  olhera  ure  involved,  und  veins  also  may 
lie  ttffocted.  In  fatal  caaes  this  has  UBually  occurreA  Occasionallj  ouly  a 
aurface  vein  seeina  to  I>e  atfected.  giving  rise  to  fowil  sjTnptoma,  namely, 
unilateral  conviilsiona  and  weakne88.  The  clota  are  dease ;  they  do  not,  os 
a  rule,  coinpletely  fiU  the  liimen ;  they  tend  to  liecome  orgauised  and 
absortted,  and  rarely  disintegrate.  There  ia  evidenco  of  congeslion  in  the 
cerebral  veins  and  cnpillaries,  and  cMravasations  occiir,  minute  but 
numerouB,  from  the  latter.  (I^leiua  also  may  result.  The  ventricles  may 
be  distended  and  the  fluid  may  spread  into  the  retro-ocular  tissues  and 
give  rise  to  esophthalmoa.  The  condition  of  the  brain  resulting  from 
this  is  not  definitely  known ;  it  is  probablv  one  of  Induration  aud  atrophy. 

S^mptojns.  —  These  are  not  U8ually  detinite  cnough  to  pennit  of  a 
diftgnoeis  being  madc.  An  indefinite  iUiieas  of  eerebnU  type,  eBpecially  if 
it  have  heen  ushere<l  in  by  a  couvulsion,  and  if  it  have  follo\ved  prolouged 
and  exhausting  illness,  should  suggest  sinus  throiubosis.  If  u;deuia  of  tho 
BCalp  be  present,  associated  vrith  localised  convulsions,  such  a  condition 
will  suggeat  »n  exten8ion  of  the  tliromboaia  so  as  to  imphcate  a  cortical 
vein. 

The  treatment  !>efit  adapted  to  the  relief  of  the  condition  is  by  the 
copious  imbibition  of  stimulating  fluid  If,  however,  diarrha*a  is  stili 
present  such  treatment  ia  inadinisnilile.  It  wll  then  be  neces8ary  to  resort 
to  a  large  injeclion  of  tepid  water  into  the  rectiim,  or  to  the  injection  of 
saline  iluid  into  the  veins.  As  soon  as  the  patient  is  able  to  tolerate  Huids 
'by  the  stomoch  these  should  be  administered  cupiou8ly,  and  as  hot  as  the 
l^itieut  uin  take  tlicni. 

Another  variety  of  simple  or  nou-infective  thrombosis  of  veins  or 
ainnses  is  that  vrhich  occurs  in  chlorotio  girla  about  the  ago  of  tweuty.  Tho 
longitudinal  sinus  in  this  clasa  also  is  most  frequently  affectAd.  The  clots 
are  usiially  firm,  but  they  may  be  softened,  and  tliere  are  usually  also 
present  ha-morrhages  from  engorged  veins  or  capillariea.  The  onset  of  the 
Byinptora8  is  preceJed,  aa  a  rulc,  by  a  period  of  unusiially  hard  work. 
Severe  headaclie  for  several  day8  is  the  immediale  precuraor,  and  lliis  ia 
frequently  accompanied  wilh  vomitiug.  Convulsions  also  raa^  come  on, 
either  unilateral  or  bilateral,  succeeded  by  paralysiB  of  one  aide.  When 
thia  takes  plače  the  condition  usually  ends  in  coma  and  death.  Recovery 
occanonally  takes  plače  from  such  a  condition,  but  then  the  patient 
remains  hemiplegio.  Optic  neuritis  is  common  in  the  condition,  aud  it  ia 
poasible  that  many  of  tboee  obscuro  and  unexplained  caaes  of  optio  neuritis 
ocomring  in  aniemic  girls,  asaociated  with  severe  hoadache  aud  vomiting, 
are  the  results  of  thromboeis  occurring  in  some  of  the  veins  or  sinuses 
clo0ely  related  to  the  optic  nerve. 

2.  Infkctive  Turombosis. — This  variety  is  BBCondary  to  a  focus  n8uaUy 
in  the  middle  ear,  oocaaionally  in  the  noše  or  in  tho  tonails,  or  in  the 
face  or  orbit.  An  anthrax  pustule  liaa  been  known  to  be  tho  primary 
lesoo.  Compound  fracttiros  of  the  skull,  also,  in  which  the  \vound  has 
booome  septio,  may  l>e  the  starting-point.  \Vben  the  sinus  is  aCfected 
tho  wall  liecomes  deuuded  of  itn  e]iitheliuni,  aud  the  con8equent  roughness 
d«lorniinee  the  ]x>int  at  which  the  thromlK)sis  wiU  atart.  The  wall  then 
beconies  lliiakeued  and  iufdtrated.  ao  that  li.T-morrhage  from  tiiis  is  not  to 
be  feared  as  a  rule.    But  by  this  iutiltration  the  area  of  the  proc^ss  may 
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l>ecoiue  indefinitely  enlarged.  CoUections  of  pus  may  form,  or  general 
meolugitis  itutv  resulb,  and  tlie  existeDce  of  giicti  a  clot  conBtitutes  n  danger 
of  distant  infeotion,  more  especiallj-  of  the  lungs,  where  septio  emlx>li  may 
Bet  up  abeoese,  pnenmoma,  or  eren  gangrene.  Sometimee,  howerer,  the 
clot  may  have  no  tendency  to  break  down,  although  the  procesa  may 
eitend,  and  in  such  casea  we  may  have  a  vein  like  the  jugular  complet«ly 
blocked  and  to  be  felt  as  a  hard  cord  along  the  anterior  border  of  the 
Bterno-miistauL  The  general  features  of  eeptic  sinus  thrombosis  are  fairly 
vreli  marked,  although  the  Ryniptoui8  are  not  rery  deHnite. 

Tke  Diagncsis  ia  facilitated  by  the  recognition  of  an  infective  focua. 
The  local  8yinptoin8  naturaUy  vary  with  the  ainus  affeoted.  The  8yniptom8 
are  characteriaed  by  severe  headache,  rigors,  profuse  Bweating,  anorexia, 
diarrhfpa,  and  an  irregular  temperature.  <!Edcnia  of  th«  Bcalp  ovcr  the 
thrombosed  sinus  is  frequently  preseut.  Luug  Bjiiiptonis  are  often  absent, 
excepl  some  cough  and  oa^isional  aharp  jmin  during  t-he  firsl  twcut.y-ruur 
houra  after  tbe  luug  infecUou.  But  then  the  pruue-juice  expectoratiou  and 
tlie  presence  of  rflles  soon  plače  the  matter  beyond  dispute.  Tho  offensive 
odour  of  the  secretion  and  also,  it  may  be  mentioned,  of  the  patienfs  BtooU, 
render  esteoBive  deodorising  Dece8Bary.  Pain  in  the  liver  may  also  be 
presenl,  probably  from  ezteoBacn  of  the  inflanuuation  to  the  diaphragm. 
The  luDge  become  exten8ively  disintegrated,  perhapB  Btudded  with  abgcesBes. 
The  mental  condition  may  remain  unimpaired  up  to  the  very  end.  Such  ia 
the  pulmorMnf  iype  of  infective  tbromboais.  An  ahdominal  or  typhoid 
type  has  also  becn  descril^d,  with  pain,  diarrhcea  of  a  pea-soup  charaoter, 
very  olfenaive.  \vilh  meteoriam,  thuB  cli>ftely  simulating  tyiihoid  fever. 
These  spnptoma  U8iially  come  on  about  the  eecond  \veek,  and  are  accom- 
panietl  l>y  u  <ln,',  foul  toiigue,  a  »»eaflly  kind  of  ratth — (juite  di»tinct  from 
typhoid  raah — pallor,  languor,  headacho,  niuttering  delirium,  and  great 
prostration. 

In  a  third  clasa  of  cases  tlie  B}'mptom8  are  cerehral,  or  rather  meningeal, 
consisting  chiefly  in  eseitement,  agiUUion,  twitching  of  muscles,  Bquints, 
head  retraction,  and  delirium.  ThiK  18  rather  an  unuBual  tyi>e  of  sinus 
throniboRis,  and  it  may  be  complicated  by  the  occurrence  of  cerebral  al^scess. 
Tho  treatmcnt  of  tliis  affeobion  is  considered  on  pago  97- 


CONDlTtONS   HESOLTINO  FROM  VaSCULAR  LESIONS 

There  are  some  conditiona  which  are  occa8iouttlIy  present  in  the  course  of 
hemipltigia,  either  at  the  tmset  of  the  illness  or  iu  l.iler  sUiges,  wliich  laust 
be  reierred  to. 

Atketosi$. — Amongst  these  one  of  the  most  interestlng  is  that  form  of 
mobile  spasiu  known  aa  athetosis.  In  this  condition  the  paraly8ed  limb  or 
limbe,  although  the  ann  is  the  part  chietly  affected,  undergo  a  cycle  af  8low 
moTemont,  one  position  gradually  pasBing  iuto  anuther,  none  of  the  move- 
mentB  being  jerkv.  Although  the  arm  is  the  part  chiefly  affected,  this 
fil)asni.  is  not  by  any  nieans  restrictfld  to  that,  for  the  leg  and  foot  may  also 
be  atfected.  and  also  the  faoe.  Tliis  athetosis  occurs  far  more  frequently  in 
caaes  of  hemiplegia  of  which  the  onset  has  taken  plače  in  early  life»  than  in 
thoee  in  which  tne  paralvsis  has  occurred  later.  Rut  it  is  met  with  occa- 
atOQally  after  the  attacks  which  occur  in  later  life,  and  probably  more 
frequently  in  thosc  \vhich  aro  traumatic  in  their  origin  (rirfe  "  Athetosis"). 

Other  Forms  of  Involuntan/  Movtmtnt. — Besides  this athetosia  or  mobUe 
Bpasui,  anothur  form  of  involuntan"  movement  alsci  occurs  after  hemiplegia. 
This  has  been  spoken  of  as  poat-hemiplegic  chorea,  an  unfortunate  name. 
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vhkh  bas  not  ervn  tbe  adruiUge  of  being  descripUTi?.  In  ihis  condition 
the  moTcment  is  a  jerkv,  sharp  movement.  u5uaUT  increoded  br  ait«mpt$ 
at  ToluntarT  motion,  and  therefore  resembluur  in  some  vaj«  the  90-caUed 
"  intenti<nial  tremor"  of  diaseminated  sclerosifi.  This  fcmn  ako  is  more 
freqnent  after  lesions  occurting  in  eariv  life,  althongh  not  absoIutelT 
lestrkted  to  tbem. 

ConruiMoiu^ — Convolsions  in  aasociation  ^th  hemiple^  occur  at  tv» 
etagea :  fiist,  in  oonnection  with  the  onaet  of  the  ponlTsts«  vhen  the  conrul- 
sions  are  piesomablj  to  be  asciibed  to  the  initial  initation  dependinv;  upou 
the  lesiou ;  and,  secondlr,  after  the  paialvsisi  is  completelT  establisheo,  when 
ther  are  to  be  ascribed  to  some  persistent  initation  around  the  focus  of 
damage.  In  the  former  čase  the  phenomena  mar  be  meielr  tiunsient.  In 
the  latter  čase,  when  ther  have  once  occurred  ther  aie  apt  to  letum.  and 
have  to  be  treated  on  the  same  pnnciples  as  onlinair  epileptic  aCtaclc&  In 
both  caaea  the  convolsions  commence  on  one  side,  and  are  often  reetticted 
to  the  paraljwd  side,  although  not  inranablv. 

Contracturfs. — Contractures  are  verv  apt  to  occur  in  the  paralrsed  limbs. 
These,  of  course,  depend  upon  the  preponderatins  activitv  of  certain  groups 
of  muaeles,  and  it  is  exceedingly  d^cult  altogether  to  prevent  their  tvvur* 
renče.  Probablj-  the  most  troublesome  and  most  important  contracturee 
occur  in  the  hand  and  wTist.  This  subject  is  further  refened  to  in  the 
article  "  Deformities." 

Trophic  CHangfs  in  the  Skin,  Musclfs,  and  Joints. — Tliese  ar^  of  two 
kinds,  according  as  they  occur  in  the  initial  stage  of  the  disease  or  as  a  later 
phenomenon.  Of  the  former,  undoubtedlr  the  most  important  »md  the 
most  ominouslj  aignilicant  is  the  acute  aloughin^  lied-soree,  which  mav 
occur  in  the  first  few  hours  of  the  onset  of  the  partUTsis,  and  is  very  apt  to 
escape  the  notice  of  the  nuise  unless  she  bas  been  wamed  of  the  |>03sibiUt7 
of  ite  occurrence.  This  bed-sore  occurs  orer  the  panilrsed  aide,  atlecting 
the  tissues  over  the  troehanter  and  orer  the  sacrum,  and  may  penetrate  in 
the  course  of  a  few  hours  so  deeplr  as  actually  to  lay  bare  tlio  Inine.  Tlie 
bed-sores  which  occur  at  a  later  stage  of  the  illness  are  not  so  sigiiilicaut 
and  not  so  troublesome.  It  is  sometiuies  ditKcuIt  to  entirelv  prevent  thoir 
occurrence,  but  much  can  be  done  by  the  čare  and  cleanlinesa  wliich  ure 
be8towed  upon  the  patient  (ri"rf«  "  Bed-Sores  "). 

Besides  bed-sores,  trophic  changes  iu  the  eJcin  and  the  other  i^artd,  often 
associated  with  changes  in  the  joints,  which  themselves  way  1)0  the  result 
of  interference  \ntb  nutrition,  are  apt  to  occur.  Joint  chaug«^  occur  most 
frequently  in  the  shoulder,  and  occur  more  frequently  ou  the  left  side  thau 
they  do  on  the  right,  as  wa8  loug  ago  pointed  out  by  Hughlings  Jackson. 
This  joint  change  may  result  in  almost  complete  immobility  of  the  slioulder 
joint,  and  is  followed  by  dimiuution  in  tlie  size  of  the  muscles  aud  oftcu  in 
actual  pain  along  the  nene  trunks,  aud  in  some  cases  there  is  evidenco  tliat 
the  joint  change  baa  spread  so  as  to  involve  the  cords  of  the  brachial  ploxu8, 
and  we  have  then  in  such  cases  the  usual  evidences  of  brachitil  nouritis, 
namely,  wa8ting  of  muscles.  tenderness  of  ner\'e  trunks,  glo8ay  skiu,  iind 
alterations  in  the  conditions  of  8went  secretion. 

Treatment 

The  treatment  in  any  given  casc  of  piiralysi8  must  l>c  divided  iuto  two 
parts,  according  as  we  consider  the  treatment  nt  the  onset  of  tlio  uttack  and 
the  treatment  neces8ary  \vhen  the  (>aralysed  coudition  hos  l>ocome  CHtablishcd. 

Tbeatment  at  the  Okset. — In  Cases  v/  Hamon'haye. — It  is  evident 
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that  the  condition  of  a  patient  who  suflers  from  even  a  small  rupture  of  a 
small  vessel,  eepeciallj*  if  it  occiira,  as  it  U8ually  does,  associated  with  a  high- 
tenaion  pulse  and  with  diseaaed  veseels,  niay  be  one  of  extreme  precarious- 
ness.  It  ia  diSicult  to  8ay  that  the  htemorrhage  will  not  rapidly  enlarge, 
and  give  riHe  to  a  condition  whiGh  iinme<lintety  threatena  the  patient'8  life. 
Auything,  therefore,  iu  the  way  of  treatment  must  be  both  prompt  and 
energetic,  and  of  course  it  is  evident  that  the  first  thing  to  do  ia  to  pnt  the 
patient  under  conditions  in  which  t!ie  least  i>ossible  vohmUiry  eHbrt  will  be 
neces8aiy.  Besides  putting  the  patient  in  bed,  it  is  ofteu  desirable  to  put 
him,  not  in  the  recvunbent,  but  in  a  aemi-recunibeut  posture.  in  order  as  far 
ae  possjble  by  position  to  minimiae  t!ie  effect  of  the  blood-pressure.  If  the 
pulse  Ijc  Iiigh-tension  and  l>ounding  in  eharacter,  it  is  eWdent  that  something 
inuBt  1)6  done  to  lower  this  tensiou.  In  the  old  daya,  no  doubt,  Buch  a  condition 
would  have  l)oen  treated  by  energetic  Ideeding,  and  it  is  ahnoet  a  pity  thiit 
this  treatment  has  fallen  ho  mnch  into  disuse,  l>ecauBe  by  it  we  can  probably 
eCfect  raore  quickly  than  by  any  other  means  the  eudden  and  profoiind 
lowering  of  arterial  pressure  which  ia  reaUy  desirable.  Should,  l]owever, 
bleeding  not  )>e  possible,  one  must  have  recotirse  to  more  gentle  methods 
wiLh  a  similar  object,  namely,  pnrging,  especiaUy  V>y  means  t>f  saline 
cathartics.  Thus,  U'  two  or  three  graius  of  calomel  are  aduiinistered  at  once, 
if  a  castor  oil  and  turpentine  eneina  be  given,  and  if,  after  the  lapse  of 
some  hours  the  bovvels  have  not  acted.  another  enenia  be  also  given,  we  ahall 
probabIy  have  »uch  an  eii*ect  upon  the  vaacular  ey8tem  aa  will  result  in 
very  considerable  Iowering  of  blood-presaure.  and  the  consecpient  establisli- 
ment  of  conditions  which  tend  to  stop  any  htemorrhage  that  is  taking  plače. 
Tt  18  also  deairuble  to  get  the  skin  and  kidneyH  to  act  fruely  by  uteftAiires 
which  wiU  at  once  suggeat  themselves,  and  it  is  easeulial  to  uee  every  other 
incaus  to  reduce  Iho  blood-pressure  m  has  already  i>een  i>ointed  out.  The 
application  of  cold  to  the  head  may  not  be  verj'  eftective,  but  if  the  i>atient 
have  even  a  slight  degree  of  consciousness  it  is  often  comforting. 

Suppoae  that  the  jmtient  has  survived  the  initial  stagc,  and  hus  re- 
gained  consciousnesB.  wc  theu  probably  Imve  to  doal  \vith  ver}*  severe  head 
pains ;  and  there  is  little  doubt  tliat  such  head  piins  are  very  much  relieved 
by  some  form  of  counter-irritation,  and  the  Itest,  iu  the  \vriter'8  esperience, 
is  by  nicans  of  leecbes  appUed  over  the  teinple  or  liehind  the  ear.  If  leeches 
be,  for  any  reason,  ina<hnisaible,  then  blistering  over  similar  regiona  may 
poflsibIy  lie  followed  by  a  similar  effect. 

With  regard  to  food,  čare  inust  be  taken  tliat  the  patient  recei^-es  a 
certoin  amount  of  nourishment  in  tlie  most  bland  and  easilv  digcstcd  form 
IMissible,  and  yet.  as  little  Huid  as  he  can  do  with.  Jfilk  and  niilk  foi^ls  are 
imd':'ubtedly  tlie  l>eal,  lx)th  from  their  readilv  digeetibk  nature  and  from 
their  licing  less  liable  to  contain  ingredientš  that  might,  by  their  toxic 
chanicter,  raise  the  blood-pressure.  A  milk  diet  shotild  al\vays  1>e  main- 
tained  for  at  least  several  day8  after  the  acute  stage  is  over.  Such  mea- 
sures  are,  of  course,  intended  to  counteract  the  conditions  which  have  given 
rise  to  hiomorrhage ;  and  \vhen  one  is  satialied  that  the  hiemorrhage  hae 
ceased  the  condition  is  stili  boniewbat  prccariouR,  and  must  remain  so  for 
several  dayB,  becauae  a  vessel  which  haa  given  way  so  recenlly  ia  not  likely 
to  be  very  firmly  sealed.  So  that  the  patient  must  be  kept  quiet,  his  diet 
must  lie  bland  and  nutritious,  and  the  bowel8,  the  kidney8,  and  the  akin 
must  be  kept  acting  freely. 

In  Cagfs  o/  Emholism. — Aa  regards  tlie  condition  occurring  when 
cmbolism  has  taken  plače,  what  haa  been  said  as  regarda  general  principlcs 
in  reference   to  litcmorrbage   must  of  course   hold   true  in  reference  to 
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embotam.  Ilie  azne  kiiul  of  diet  is  VBoemarj,  vest  is  jost  as  fsnffntiil, 
liaeaDBa  the  dai^oa  that  haTe  to  be  aroided  are  anj-  fortber  strain 
npon  tbe  beart— ^Inadjr  probaUj  imk — and  tbe  setting  fiee  of  aooiber 
emboloa.  Of  fxnine  the  carcUac  ooodition  mnat  be  tmted.  if  treatment 
be  DeoeeBBiy.  If  tbeze  be  dilatatian.  £or  eiample,  tbis  vili  be  treated 
aeeuiuium  artem.  If  ireaknen  and  irtegularitj«  the  ordiiurj  beart  tonics 
abould  be  emplojed. 

In  CoMa  <f  T^rombotU. — In  thromboeU  we  have  an  enui«ly  difierent 
oondition  to  deal  with.  Here  the  jnrmptonis  depend  upon  clotting  occumn^ 
in  an  artery,  the  resuit  either  of  a  weak  blood-stream  occuiring  in  diseoseu 
arteries,  or  of  a  peculiar  eondilion  of  the  blood  rendering  it  prone  to  dot ; 
or  of  a  ooanbination  of  those  twa  It  is  evident  that  rest  in  such  a  ooodition 
18  also  DeceaBaTy,  in  order  8specially  to  prerent  too  great  demands  opon  a 
beart  alread}*  perhaps  overstrained.  In  reference  to  other  points,  however, 
an  entirely  difierent  mode  of  treatment  most  be  adopted  from  thai  ai  tdl 
erenta  pursued  in  a  caae  of  hcemorrhage.  The  patient  mnst  be  stimulated, 
beet  probablv  by  means  of  flulds.  Often  strjohnia  is  neceeaary,  and  that 
can  most  eHicaciousIj  and  with  tbe  best  eflect  be  admiust^ed  hj^r- 
dermicalljT,  It  is  well  to  avoid  imything  like  too  free  pargation,  because  of 
the  effect  in  favouring  oosgnUtion  which  niight  ensne.  Vet  it  is  deeirsble* 
undonbtedlv,  that  the  bowels  should  be  activelr  opened  in  orvler  that  the 
blood  may  be  ch&nged  in  ite  cbaracter,  and  so,  perhaps,  Uie  tendency  to  clot 

fot  rid  of  ^^1lat  haa  been  said  about  food  holds  good  in  thramboeb  also. 
t  muat  be  bland.  nutritious.  and  not  too  sbundant,  and,  as  n^e  have  already 
hinted,  in  thia  condilioo  it  proliably  ought  to  Ite  chietiy  tliiitL 

If  the  thiombosis  or  stoppage  have  occurrcd  in  a  veseel  vrhich  is  the 
aeat  of  damage  by  Bypbilitic  diseue,  the  treatment  of  course  mimi  l>e  most 
energetio.  And  although  the  general  principlee,  to  vhich  we  hare  aUuded, 
of  tieatment  in  thromboBis  must  be  foltowed,  there  uiust  be  associated  wiih 
this  the  ACtive  administrution  of  iodide  of  potassinm,  and  along  with  this 
of  mercury.  Tbe  latter  in  sach  cases  6speciaUy  is  uudoubtedly  moet  effica- 
ciously  administered  by  means  of  inunction,  and  the  patient  must  lie  as 
rapidly  as  jKnsitple  brought  under  the  infiuence  of  the  drug.  This  will  ba 
indicated  by  the  condition  of  the  gtims,  and  when  be  is  once  under  the  eflect 
of  U)ercury  this  ougbt  to  be  kept  up  for  some  tirne  in  a  niild  degree.  As 
we  have  already  said^  it  does  not  foUow  that  because  a  veesel  is  blocked  by 
sjphilitic  disease  this  can  be  entirely  got  rid  of  by  the  most  energetio 
treatment,  and  disappointment  is  often  met  with  in  what  are  apparenllv 
promising  case-s.  Stili,  in  every  eane  in  w)iiuh  there  is  a  likeHhtKHi  ol"  the 
diseaae  b^g  syi)hilitie.  the  patient  must  have  such  energetic  tretttnieut  aa 
we  have  deecribed,  in  order,  if  posaiblo,  to  ^t  rid  of  the  diseased  condition 
of  the  veesel  walls  \frhich  renders  thrombosts  so  easy. 

Such.  theu,  aro  the  general  principlee  on  wmch  treatment  should  be 
carried  out  at  the  onset  of  nn  attock  of  hiemorrbage,  embolism.  or  throm- 
bosis. 

Tbkatmknt  of  Pakalvsis. —  We  must  no\v  direcl  atteutiou  to  the 
measures  whicb  are  neceesarj  for  the  para]ysis  which  is  found  to  be  present 
when  the  initial  stage  bas  been  passcd. 

AVe  may  begin  by  stating  thut,  os  a  general  nile,  in  ali  oases  of  hemi- 
pl^ia  there  is  a  teDdency  for  recovery  to  take  plaoe  to  a  oertain  estent. 
In  tbe  great  majr>rity  the  le^  iiuproves  more  than  the  ann,  and  in  very  few 
casea  of  hemiplegiu  is  it  the  čase  that  iraUdng  power  remaius  entirely  altseut. 
So  that,  however  appureully  hopeleea  any  particular  čase  is  as  to  locomotiou 
in  the  early  stages,  one  is  always  justified  in  holding  out  hopes  to  the 
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patieut  ol'  hia  beiog  able  to  get  about.  The  moBt  troublesome  thing  ib  the 
contracture  whicb  is  apt  to  take  pUce  in  the  arm.  This  can  iiflually  be 
obviated,  nt  ali  cvents  to  a  great  extent,  by  early  commenoing  to  iise  nia8- 
eage  and  pasBive  movements,  Sometimes,  also,  it  is  useful  to  electrify  the 
exten9or  musclea  of  the  forearm,  becauae  flesor  contracture  i^  what  is  most 
apt  to  take  plače,  aud  stimulation  of  the  eitensors  wiU  to  soiiio  exteat  tend 
to  preveiiL  tho  over-action  of  the  flftiors  {vide  "  Derorinities  ").  These  really 
embodv  t!ie  geueral  priiiciples  on  \vhicb  any  čase  of  beuiiplegia  should  be 
treated.  As  regards  ]>ed-8ore8,  and  other  trophic  changes  which  occur 
doring  thls  stage,  these,  of  course,  are  a  matter  of  nursing  and  drcssing 
aocomng  to  oroanarj  siirgical  princlpleB.  There  is  no  doubt  that  in  cases 
of  intractable  l>ed-»ores  the  iuternal  adiiiini^lmtinn  of  opiuni  favours  the 
healing  of  thoee.  In  reference  to  the  other  trophic  changes,  that  ooourring 
aboub  the  shoulder  in  very  diHiciilt  to  deal  with,  bocauae  tho  pain  in  the 
early  stage  is  ofteu  so  great  as  to  prevent  passive  inovement  beiug  carried 
out.  If  adhesion  have  taken  plaoe  it  may  be  necessar^  to  sdmini^ter  an 
an£sthetic,  auch  &a  nitroua  oiide  gas,  and  forcibly  move  ihe  arm  at  this 
joint.  If,  further,  there  is  evidence  of  involvement  of  the  brachiol  plexuB, 
anodyne  applicationa,  such  aa  glycerine  and  beJLidonna,  or  even  the  hypo- 
dermic  injection  of  morphia  may  be  nece98ary,  for  the  coadilion  is  one  of 
greiit  [rtiin,  and  is  apt  to  very  much  reduce  the  jMitienta  strength.  When 
the  pain  has  subsided  the  uae  of  galvaniam  witli  masBage.  in  order  to 
stimulate  the  impaired  structures,  is  necesBary. 

As  to  treatment  by  druga,  of  course  much  is  not  to  be  eK^tected  from 
the  use  of  thoee  in  favouring  recovery.  But  orLUnary  tonica,  such  aa 
8tryc!inia,  digiudJH  where  ihroiiibosifi  haa  lieen  the  initial  lesioii,  and  these 
combiued  ^vith  others  wheu  the  cardioc  condition  in  cases  of  embolism 
hfts  l>^n  fiuch  aa  to  demaud  thcm,  embrace  llie  drug«  wlucli  are  most  com- 
moDly  neceasarv-  Of  course  if  cpuvulsioua  occur  they  are,  aa  a  rule,  fairly 
ea8i]y  controUed  by  means  of  bromide.  But  one  muat  be  careful  that  the 
duše  used  is  not  too  large,  otherwif)e  grave  meutal  pheuomena,  trausient 
usuaUy,  may  siipervene. 
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Etioloov. — liko  tumours  in  other  situations,  there  is  mudi  that  is  obeoure 
with  regard  to  the  causation  of  those  of  the  brain,  but  we  are  nevertheless 
in  pOBaeasion  of  certain  detinite  facts  bearing  on  this  que8tion.  Some 
cerebrai  tumours  are  congenital  in  origin.  The  rare  instauces  of  dermoid 
cy8ts  and  fernhmata  belong  to  tliia  group,  while  stjphihmata  are  aometimee 
congenital,  and  probabIy  even  gliomata  may  arise  in  this  way  ia  exc6ptional 
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<»sefl.  From  what  haa  just  been  aaid,  it  followa  that  hereditj  may  be 
operative  in  the  causation  of  8yphilomata,  and  ihere  is  reason  to  suppoBe 
that  the  siuue  factor  iuay  play  a  part  in  the  ctiologj  of  tubercle  and 
carclnoma. 

No  perioti  of  life  is  exempt,  except  it  be  the  firet  six  months,  which  8upply 
no  clinical  evidence  of  the  existence  of  tuznour.  The  large«t  nunibcr  of 
oasee  are  met  ^nth  between  pnljerty  and  the  niiddle  period  of  lile,  while  only 
a  Umited  numlier  or«ur  in  people  over  sixty  year8  of  agc,  2\ibervužoits 
tumours  ai*e  most  conimon  in  children,  although  the  growth  may  Ijc  of  this 
nature  cven  in  uu  aged  individual  Gliomata  and  mrcomata  are  most 
comiuon  between  puberty  and  middle  age,  though  botli  fonns  are  met  with 
at  other  periode.  Syphilitic  tumoure  U8ually  occur  during  the  foiirth  and 
fifth  decades,  while  carcinoma  belongs  to  the  middle  and  later  perioda  of 
life.  Patasitie  tumours  are  most  common  in  the  eecond  and  tliird  decades, 
and  are  very  rare  at  any  other  periods. 

Males  are  more  frequently  aCfected  than  females,  a  Btate  of  things  that 
haa  l)een  attributed  to  certain  causative  factors  of  cerebral  tnmoiir,  such  as 
6yphili8,  injuriea  to  the  head,  alcoholic  exoe8s.  and  mental  strain  lieing  more 
commonly  operative  in  men  tlian  in  women,  This  expIanation  cannot  be 
r^anled  as  wliolly  s.itiafactory,  however,  in  that  preponderancc  in  the  male 
Bex  is  met  with  in  children  as  weU  as  in  adulta,  so  that  while  some  or  ali 
of  the  alx)ve  factors  imiy  aid  Jn  8wclliug  the  number  of  males  as  opposed  to 
femalea  aiTected  in  adult  life,  an  explauatiou  bas  yet  to  be  found  whioh  wiU 
BBUBfactorUy  account  for  a  prcponderance  of  males  being  attacked  amoog 
children  aa  well  as  among  adults. 

Travnui  has  a  distinct  iutlnence  in  the  generation  of  a  new  growtb. 
Though  probttbly  in  some  cases  ascril)ed  to  this  cause,  the  growth  had  been  in 
esistence  prior  to  the  accident,  vvhich  only  sen^ed  to  evoke  more  rapidly 
maiufestations  which  must,  nevertlieJeas,  inevitably  have  api)eared  without 
the  aid  of  the  ittjury.  On  the  other  hand,  year8  may  elapse  afler  the 
trauma  before  any  manifestations  of  the  tumour  are  forthcoming.  It  ia 
ob\-ioii3ly  diflicult  to  estimate  to  what  extent  i«  justitieil  the  helief  that 
alcoholic  exce8s,  mental  strain,  depresaing  emotions,  or  a  general  state  of  ill< 
health  are  to  l)e  counted  among  the  causes  of  braio  tumours. 

The  Btation  in  life  appeare  to  play  no  part  in  causation,  except  in 
eo  far  as  the  poorer  classe«  are  more  exp08ed  to  the  inttuences  of  8yphili8, 
tubercle,  and  trauma,  and  are  more  uahle  to  attack  by  cyaticerci  and 
ochinocooGL 

Where  the  tumour  is  8yphilitic  or  tuberculoua  there  is  comraonly 
evidence  of  similar  affection  in  other  parts  of  the  body,  Metastatic  growths 
mn  rare,  carcinoma  being  more  usuallv  of  this  charocter  than  Borooma,  and 
the  lung  is  the  most  common  se-at  of  the  priinaTy  growth.  In  the  rare  caeee 
in  wliich  parasitic  cy8ta  occur  in  the  brain,  others  of  a  like  nature  may  be 
met  with  in  other  parte  of  the  body. 

MoRBtD  AifATOMV.— Any  fonn  of  neiti  itromth  may  lie  met  vith  wiUiin  tlie  cranial 
CAnty,  though  the  frcqiiency  with  whicli  difTerent  forms  ocoor  naturally  vorios. 
Tub<;rculoui,  iiyphititic,  gHomatous,  and  RarcomatoaBgrowth8are  the  mo^t  commoni 
carctnomata  nra  le^  fre^jiient,  tibruuiaUi  and  osteuuiaia  stili  tess  so,  whilo  cyBta| 
both  liinple  and  parasitic.enduthfliumaUi,  jMUiuimuutatA,  cholcsUntoinatJt,  lipouiatM, 
and  neuromata  are  the  rareat  forms  of  tumour.  A  hyf*ertmphic  enlariiauent  of  Oie 
\  9iU^^tafy  hodVt  though  not  a  newKrowtli,  ne^-erthcless  constitates  a  tumour,  and 
f  uUabl«  to  givo  riso  to  the  manifesta tion k  coiihiiod  to  iutracranial  tumours;  so 
too  largt  intraeranial  mieun/wm*  must  be  ftitnilarly  claased. 

Tumours  of  v«rv  van«d  itiz«s  are  met  with  etther  siDgly  or  at  multiple  growths. 
They  ori^naU  tn  tlie  bony  walU  of  the  craiiium,  the  meninges,  or  some  part  of  the 


48  BBAIK,  TUMOURS  OF 

linin,  crura  cerebri,  cerebellum,  pon.%  and  medullA  oblon^^to.  and  may  be  found 
on  tlie  Buri&co  or  deoply  buriod  in  one  or  other  of  theso  parts  ot  the  central  nervous 
tiyBtem.  They  may  be  weU  deBned  and  easily  demarcated  from  the  surroundinjj; 
brain  tissue  in  some  i-ases,  while  in  others  tlie  niorbid  pasa*«  insen8ibly  into  the 
narmal,  so  t)iat  tho  microscope  can  olone  detemtine  where  morbid  ends  and 
hcAlthy  begins. 

Tht  hofu  Diay  be  roreficd  in.  conscquence  of  the  incrcase  of  introcranial  pressure  : 
but  the  reverse  of  this  ia  c«minonly  met  with,  tbe  bone  being  unusuallj  aense  nnd 
liard.  Tlie  r/trni7i{/fs  are  thickeued,  and  it  inHy  be  ai.iherent  where  a  neuplasm 
roai-hc8  Iho  8Urfa<M)  of  the  brain,  and  in  some  instances  liiint«<l  tbickeuiug  of  the 
luooingnt  ia  seen  at  f^me  part  rpmoto]y  situatod  from  the  tumour  ;  but  wideepread 
meningitis  does  not  occur  except  in  cases  of  svphilitic  nnd  tuberculous  grovihi. 

A  oprtain  aniount  of  $o/tenint/  or  ttdema  oi  the  parta  Hurruuudiug  a  tuuiour  is 
L'oininiinly  Heen,  and  tlie  growth  niay  itself  beaoftened  in  ixins(Hiuenee  of  degenera- 
tivo  changes,  whieli  niay  ultin)ately  lead  to  disintegration  and  cy8tic  fonnation. 
An  accidentAl  condition  which  may  bc  met  wit)i  is  softemng  of  some  area  of  the 
brain  rcmoto  from  tke  seat  of  tho  tumour,  oon»equent  on  omiteratiou  of  a  blood- 
vessel  thtMiigh  preaaure  by  the  neopliuui.  llfejiiorrhiujet  are  frequently  seen  io 
and  about  tfie  growth,  and  In  šotne  cases  so  extensive  is  the  eKtravasation  that 
tlic  microscope  ean  alone  definit«ly  determino  the  dual  nature  of  the  morbid  con- 
dition  present. 

In  its  trrowth  a  tumour  niay  insinuate  itself  between  the  nerve  elements^  doinK 
woaderfuUy  Uttle  ac-tive  dama^  to  tliem  in  the  procesu.  The  more  solid  forms  <h 
gruwtli  roriiprcKs  the  nervo  tis.sueH,  and  tlien  a  j^rocess  of  sluvi-  atropliy  or  more 
mpid  Hisintcgration  results  in  accordanro  with  the  rate  of  gr(»wth  of  tne  tumour. 

DifaUitiim  of  the  vaitncfe*  is  a  common  feature,  especiaUy  when  the  tumour  U 
subtentorial  in  situation,  and  tlattening  of  the  couvolutions  of  the  oerebral  hemi- 
spheres  is  an  acuompanimerit,  the  sulci  being  obliterated  toagreater  or  less  degree 
and  tho  eonvolutions  widene<i. 

Patiioloov.— Toward8  a  due  comprehension  of  tho  problems  vhich  have  to  be 
conaidererl  in  relation  to  the  pathology  of  cerebrnl  tumours,  it  la  essential  to 
remember  that  in  the  a<lult,  at  any  rate,  the  »kull  is  practtcally  a  closed  cavity 
whoBe  waUa  are  rigid  and  allow  of  no  espansiun.  It  tnus  fo11ow8  titut  anrihiDK 
a<lded  over  and  abovo  the  normal  contents  of  this  cavity,  which  is  alrfa<ly  foll, 
must  of  nece8sity  make  roouj  for  itself  at  the  expense  of  ali  other  structurea  con- 
tainod  ia  the  eavit^.  Tumours  accordingly  occasion  deletcrious  eflects  by  their 
i>rtt»ure  on  the  brain  tissue,  the  nervo  roota,  and  the  meninges.  They  no  doubt 
make  Bome  room  for  theraaelves  by  «le8troying  the  nerve  elements  in  the  part  they 
are  growing,  butsooneror  later  the  tumour  gi-owe  out  of  nroportion  to  the  amount 
of  local  destruction  whioh  it  causcs,  and  thua  parts  at  a  distoncc  must  of  neccasity 
surter  from  its  pi-easure.  A  tumour  in  one  curebral  hemisphere  does  not  mereJy 
esert  its  inliuence  on  that  lialf  of  the  brain,  but,  in  virtue  ot  lliu  imporfect  septum 
provided  by  the  falx,  it  niakes  its  etlect«  felt  on  tho  opposlte  !ienii.si)bere  also.  So 
too  a  tumour  situati^  bolow  the  teiitorium  of  nece.iaity  produces  thft  most  Rerious 
con8eqnonces  on  niJjacent  structures,  surh  as  the  uerebetlum,  |>oiui,  me<iulla,  and 
cerUun  of  tbe  cmnial  nerves,  but  it  also  ha«  a  aeiious  elTect  on  tbe  cerebnma,  in 
Kuite  of  tlie  Beptum  provided  by  the  tetitorinm,  owing  to  the  mcrease  of  fluid  in 
the  lateral  veiitrieles  which  ia  e£pecially  liable  to  occur  in  these  cases.  This  leads 
me  to  speak  of  another  way  in  which  the  contents  of  the  skull  are  hampered  for 
room  in  some  cases  of  cerebral  tumour,  viz.  by  increate  of  tht  finid  V«  tkt  htentl 
t^ntricles^  conBequenb  on  dropsical  eifusiun,  the  re»ult  of  imi)ediment  to  tbe  retum 
t]ow  of  blood  from  the  clioroid  plexu8c«  througb  the  voins  of  Gah-ii,  together  \nth 
iriterforenco  with  the  exit  from  the  veiitrides.  The  lateral  ventricles  dilate  to 
nct-ommodate  tbe  tncreasing  amount  of  Huid,  thetr  increose  insize,  of  course,  taking 
plače  at  the  expense  of  the  Dratn  ti&suo.  These  prsfiSttre  effecta.  howcver,  induced, 
of  neccsi>ity  deittnge  the  functtons  of  the  nerve  elemenU,  and  are  re8]>onsibIe  for 
many  of  tho  8ymptom8  to  wliich  cerebral  tumours  give  rise.  That  to  the  incroase 
of  intratranial  pressure  is  to  be  largely  asi-rilietl  the  general  Byinptom8  which 
result  in  the*ie  cases  is  proved  by  the  fact  that  on  trephining  the  skull,  and  thua 
relicvin^  intracraniol  pressure,  these  general  .symptoms  cither  disappear  or  are 
mu".h  mitigated.  Leonard  HilVs  experimental  oljservations  lead  him  to  conclude 
tliat  the  brain  does  not  transmit  pressure  equally  in  ali  directiona,  and  that  the 
cerebro-spinal  ttuid  caunot  transmit  a  lwal  rise  of  pressure  to  other  parts  of 
the  brain.  Tliis  observer  i-egai^Is  any  imtliologicAl  increase  of  cerebral  pressure 
aa  of  circulatory  origin  ;  thore  is,  nccording  to  hini,  a  rise  of  capillarv  to  artcrial 
pressure  at  the  seat  of  lesion  oonseqaent  on  oblitetution  of  vcins  and  capiUaries 


by  the  foreign  bodv.  SIoreo*-er,  it  is  not  to  mechanical  pressure,  but  to  cessation 
of  hlo(xl-How  thftt  he  attributes  ihe  sjniptoniR  oi  rompression,  and  aniemia  of  tlic 
spin&l  bulb  is  rogarded  as  the  caus«  of  the  major  i^^mptoms  of  thU  kind. 

The  <jue8tion  of  the  relatioa  of  increase  of  intracranial  pressure  to  optio 
neuritis  ts  verj  eumplicated.  Some  attribute  the  condition  of  tne  optic  papilla  to 
increase  of  iiitracmnial  pressure,  while  oth«rB  contend  tbat  the  neuntis  is  the 
result  of  tbe  apread  of  a  pro<;es8  of  tissue  irritation  to  the  optic  nen-es^  whicb  sets 
up  ao  tntense  inflamination  vrhen  it  reaches  the  papilla.  Neither  view  alone  is 
w|iolly  satisfactory ;  for,  on  the  ono  hand,  attcinpts  to  increase  intracranial 
presaure  experimenta]Iy  fail  to  produce  optic  neuritis,  while,  on  the  other  hand, 
relief  of  intracranial  pressure  by  trepbining  is  foHo««!  by  aubiidence  of  the 
neuritis  when  there  is  no  reason  to  suppose  that  aDy  irritative  process  actiog 
■before  is  not  stili  in  operation. 

Thore  are  8yniptonis  which  maj  persist  in  spito  of  any  meosures  adopted  with 
a  view  to  relieve  intracranial  presKure  ;  they  are  of  two  kinds,  the  one  pointing 
to  some  local  disturbance  of  mnction,  while  the  other  is  indicative  of  a  wide- 
apread  derangement.  The  formcr  group  of  Bymptom3  is  to  be  ascril)cd  to  tbe 
loeal  ttffrei*  of  the  neoplaam,  whether  thoec  efleots  be  of  an  irritative  or  destructtve 
nature  ;  in  short,  they  depend  on  direct  interference  with  the  nerve  elementa  by 
meaiu  of  tbe  tumour.  Tiie  latter  group,  on  the  other  hand,  appeara  to  depend  on 
some  iiTttiUive  condidim  which  spreads  far  boyond  the  litnits  of  the  neoplauui, 
either  owing  to  disturbance  of  tne  vascular  and  Irmphatic  circulations  m  the 
brain,  or  by  the  dissemination  of  irritative  products  aenved  from  the  new  growtb. 

SvMPTOMS. — Tho  svinploiufl  to  which  intracranial  tumours  givc  rise  maj 
1)0  convenieDtty  coDsiderod  in  two  gronpB,  general  and  localising,  though  no 
hard  and  Tast  line  separates  the  tvro,  for  uudcr  c»»rtain  circumatances  one 
or  other  of  the  general  8ymptom8  may  have  a  localising  value.  The  mani- 
festatioDs  are  usuallj  grodual  in  onset ;  but  it  sometimee  happens  that  the 
ooset  is  suddeu,  and  in  aomo  cases,  but  for  the  posaible  detectiou  of  optic 
nenritis,  the  phenomena  are  indistinguishable  from  thofle  wbich  resulb 
from  vascular  occlusion  or  nipture.  Oeneral  sjmptoms  are  suoh  as  are 
common  to  intracranial  tumoura,  irreapective  of  their  preciee  seat,  wlule 
localising  sirioptoms  are  thosc  vrhich  indicate  more  or  le.s8  detinitely  the 
actual  seat  of  the  neoplaaia, 

Of  the  general  si/iiiptoms,  headache.  vomiting,  and  optic  neuritis  are  pro- 
minent,  whilo  convulsions,  giddiness,  and  mental  disturbance  belong  to  the 
s:ime  categor/.  It  uiust  not  be  supposed  that  ali  of  thcse  6}'mptoma.  or 
evea  the  first  threo  montioned,  of  necea8ity  oocur  in  every  čase  of  intra- 
cranial tumour,  for  on  the  oontrary  tumoure  may  exi8t  without  engendering 
sjnuptoms  of  any  kind,  or  while  giving  riso  to  some  evidence  of  their  preeenoe, 
one  or  moro  of  the  cardinal  BymptomB  may  be  absent. 

Ifeaduchf. — Of  the  general  Bymptoina  none  ia  more  constant  than  heatl- 
aohe ;  indeed  it  is  ouly  in  exceptional  cases  that  thia  sjmptom  is  absent. 
The  pain  varies  in  character  and  intensity,  but  is  sometimee  most  agoniaing. 
Such  severe  paln  ooours  in  paroxysnis,  and  in  the  intervala  there  may  l)e 
complete  freedom  from  pain ;  more  commonly,  however,  some  pain,  moderate 
or  ^ght  in  degrce,  persists  even  in  the  intervala  betweeu  the  severe 
paroxyBm8.  It  ia  usuaUy  deep-seated,  though  sometimes  aiiperficial,  and  is 
commonly  increased  by  muscular  ettbrts,  coughing,  or  other  conditiona  which 
cauae  passive  cerebral  eongestion.  In  some  cases  the  pain  is  troubleeome 
when  the  ]>atient  uakes  in  the  morning,  in  vrhich  cjiso  giddineaa  and  vomit- 
ing  may  accompany  iL  The  polu  may  be  general,  or  it  may  be  localiaed  to 
one  part,  or  even  when  general  it  may  be  moro  intense  in  one  p!irt  than  in 
•oy  other.  Localiaed  pain  may  correspond  to  the  seat  of  tiuuour,  but  too 
tDuob  reliance  oannot  be  placed  on  this  evidence,  as  while  it  is  of  undoubted 
value  in  Boine  casee,  ib  leads  to  eerious  errors  in  others.  Tunumrs  on  the 
turface  of  the  broiu  are  e8pecially  liablo  to  give  rise  to  localiaed  pain  which 
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coTrespondu  in  situation  wilh  thc  scat  of  the  tumour.  In  addition  to  thU> 
tumours  f/  the  /rontul  lohcs  coiuiiiouly  occasiou  frontal  beadache,  wliile 
tumours  of  the  cerebcUvrn  vr  occipital  lob^s  rre(iuently  give  rise  to  occipital 
headuuhe ;  in  ollier  wurd8,  the  aeat  uf  tlje  Lumour  aud  that  of  most  pain 
correspond.  There  is,  however,  no  constancj  with  regard  to  this ;  for,  in, 
addition  to  caacs  in  \vhich  the  pain  is  cc^uall}'  intense  in  ali  parts  of  the 
head,  there  are  those  in  which,  with  a  tumour  aituated  anteriorly,  the  pain 
is  cliiefly  eomplaincd  of  in  the  occipital  region,  and  others  in  which,  n'itli  ti 
tumour  aituated  poBteriorly,  the  pain  has  been  refened  to  the  forehead. 
Cerebellar  tumours  commonlv  give  rise  to  occipital  pain,  but  on  the  other 
liaud  the  pain  may  I«  frontal,  in  which  čase  it  may  be  either  on  the  same 
aide  as  the  tumour  or  on  the  opposite  side.  The  crossed  frontal  hcodachc 
in  cerebellar  tumour  has  been  regarded  aa  of  localisinc  value  hy  Furves 
Stewart,  who  conaiders  that  it  is  to  be  accounted  for  by  the  anatomical 
conncetion  between  one  lateral  lobe  of  the  ccrebellum  and  the  opposite 
frontal  lobe  of  the  ceiebrum. 

From  the  point  of  view  of  localisation,  more  important  than  pain  ia 
loealised  iendcrne$9  on  pressure  or  percussion  of  the  skiilL 

Vomitifuf,  though  eommon,  is  not  so  frequent  as  either  beadache  or 
optie  neuritis,  nor  is  it  u8uaUy  bo  early  a  Bymptom  as  beadache.  In  some 
cases  it  is  most  intcnse  aod  frequeut,  in  others  it  perhaps  ouly  occurs  once 
or  twice  throuj^hout  the  wholo  coui-se  of  the  čase,  wluk'  in  some  again  it 
may  be  a  promineut  8ymptom  during  a  certain  period  of  the  čase,  without 
being  present  either  before  or  after.  There  may  be  the  most  intense  feeling 
of  sickness,  resultiug  iu  strenuous  efforts  nt  vomitiug,  and  such  attacks  mav 
be  induccd  by  the  slightest  movement  of  the  head,  while.  on  the  other  hand, 
the  most  copious  vomitiug  may  occiu:  without  provocation,  and  vvitli  very 
little  nausea.  Like  headache,  the  vomiting  is  parosjsmal,  and  indced  the 
two  are  ofton  combined,  sucli  attacks,  it  may  be,  laatingda}-«,  oreven  vveeks, 
to  be  followed  by  periods  of  complete  cessatiou.  In  other  instances  a  severe 
attack  of  beadache  culmiuates  in  vomitiug,  it  umy  l>e  \\\i\\  complete  rebef 
of  blie  pain.  The  vomiting  is  not  related  to  the  ingestion  of  food,  though 
it,  of  courae,  frequently  happens  that  the  attack  comes  on  at  that  tirne. 
The  appetite  remains  natural,  and  tbe  tongue  is  usually  clean,  though  in 
6ome  cases  it  is  furred,  more  e8peciaUy  when  vomiting  has  been  going  on 
for  Bome  tirne.  Althovigh  it  uiay  be  a  8ymptom  of  tumour  in  any  situation, 
vomiting  iamost  frequent  and  severe  in  »ubieniorial  (uTnours;  indeed  this 
Bjmptom  is  rarely  abscnt  in  these  cases. 

Optie  Nev/rilis. — This  sign  occurs  in  a  large  proportion  of  cases  of  intra- 
cranial  tumour.     Though  not  so  eommon  aa  heailacne,  it  is  not  often  abBenfe. 
through  the  whole  course  of  the  iiialady,  and  is  of  much  greater  value  in* 
diagnosis  thnu  headache  or  auy  of  tlie  other  general  Byn]ptom3,  ali  of  which 
may  be  met  with  in  hy8terical  affections,  wherea8  optie  neuritis  is  positive 
pi-oof  of  organic  disease.     So  important  ia  the  detection  of  optie  nenritia 
that  an  opthalmoacopic  examination  ebould  habituaUy  be  made,  at  least  in 
every  čase  in  which  atjvere  Iteadachc  ia  a  8yuiptom.     Both  eye8  are  U8ually 
affectcd,  unilflteral  ne\mti8  being  a  rare  condition,  but  inequality  in  the| 
degree  of  neuritis  on  tlie  two  sides  is  not  bo  infrequent;  moreover,  the| 
neuritis  may  liegiu  and  remaiu  Umited  to  one  eye  for  Bome  time  before  tbe 
otlier  is  alao  affected.     Alarkcd  optie  neuritis  may  ezist  without  diminution 
in  the  acuity  of  viaion  or  limitation  of  the  viaual  fields;  but  with  the 
development  of  consecutive  atrophy  there  is  pK^ressive  loaa  of  sight.     ITie 
acutc  procesa  may  reai'h  its  masiiuum  in  a  few  weeks,  while  in  other  cases 
it  takea  many  montbs  to  do  so.     Tumours  iu  ali  situations  are  not  equally  * 
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proae  to  produce  optic  neuritis ;  tho6e  which  prees  upon  some  part  of  the 
convexity  of  the  cerebral  henuspbereB,  e^ecaaHj  vhere  the  gix>wib  spreada 
itaelf  out  more  or  leas  flat,  are  lees  liable  to  do  so  than  ihoae  wMch  intiltrnl« 
the  brain.  So,  too,  ah$enc€  qf  optie  nevritis  is  relativelj  &equeDt  in 
tamouiB  of  tbe  cnira  cerebri,  corpora  quadrigexuiDa,  j)oiis,  and  e^>ecially 
the  meduUa  oblongatA.  As  a  rule  optic  neuritia  ia  oaIy  of  ralue  ia  the 
general  diagnosis  of  cerebral  tutucur,  but  intense  double  optic  neuritis  of 
rapid  onaet  with  marked  svelUng,  numeroua  hsmorriiages,  aurroundiog 
retinal  changes,  and  functional  disturbance  of  Tision  is  suggestive  of  a 
tuniouT  of  the  cerebelluin  or  one  of  the  optic  traota,  especiallv  in  the  neigh- 
boorbood  of  the  optic  chiasma.  The  eeoond  of  theae  poaitions  ia  made 
certain  if  hcmianopsia  or  unilateral  blindness  is  preeent  It  is  not  a  little 
eingttlar  tbat  tumours  in  thia  same  aituation  iuay  cause  blindneea  and  optic 
atrophj  vrithout  any  neuritia.  Oplic  nfuritis  ickieh  is  ttnilattral^  wliich 
begina  on  one  aide,  or  which  ia  considerabljr  more  intenae  ou  one  side  than 
on  the  other,  is  also  of  some  localising  ^-alue,  ua  tlic  tumour  ia  usuall}*  ia  the 
cerebral  hemisphere  on  tlie  same  side,  and  vhile  tliere  are  caaea  in  wbich  the 
tumour  is  in  tlie  opposite  hemiaphere,  thia  ia  Icss  likelj  to  be  the  caae  when 
it  is  in  the  anterior  part  of  tbe  brain,  so  that  witb  evidence  that  the  tumour 
ia  atoated  anteriorly,  the  probabilities  are  that  it  ia  oa  the  aome  side  ae  tbe 
exceflB  of  neuritia.  The  iutensity  of  t!ie  optic  ueuritis  is  no  certain  criterion 
of  the  aize  of  tbe  tumour,  for  tliough  the  larger  the  tumour  the  greater  the 
presmire  and  the  optic  neuritis,  inexplicable  exceptiona  occur  in  which  %-ery 
laige  tumoura  produce  no  optic  neuritis,  and  verj  small  ones  are  accom- 
ponied  by  marked  neuritia.  The  neuritia  uiay  develop  rapidly  in  a  ohrouio 
tumour.  but  as  a  rule  such  a  rate  of  progresa  is  indicative  of  rapid  growth 
of  tumour,  progresadvc  hvdrocephalus,  or  meningitic  compbcalion. 

VtrUgo  is  much  lesa  common  than  any  of  the  sjmptoms  already  con- 
(ddered.  Varioua  abnormal  eensatioua  are,  howeTer,  described  aa  giddinesa 
by  patients  which  do  not  Btrictly  deserve  to  be  classed  as  vertiga  Keopliuuua 
oooasion  thia  symptom  througb  inUrfertnce  icith  th€  auditon/  nrrvc  in  some 
cues,  while  in  others  thev  do  ao  througb  the  agcncy  of  oailar  jkiIrUs,  induoed 
by  intcrference  with  the  nenes  8upplyin^'  the  ocular  musclea,  or  the  nuclei 
from  wbic:h  theae  ner\'es  originate.  In  the  abeence  of  evidence  of  either 
of  thcse  mechaniama  acvere  vertigo  is  etroDgly  suggestive  of  a  tumour  of 
the  oerebellum,  its  middle  peducM^e,  the  corpora  quAdrigeQiiua,  pona,  or 
tnednUa. 

ConruisiAins. — Two  forma  of  oouTolsioiiB  may  be  the  outcome  of  a  tumour 
of  the  brain,  general  eonvulsiom  in  no  way  diatinguiahable  from  those  vvhich 
oharaoteriae  idioi>alhic  epilepey,  and  the  loc^lUed  convulsuins  kuown  aa 
Jacksoni&n  epilep6y.  The  fonuer  varietv  ia  common  to  intracranial 
tumours  in  general,  irre«pective  of  their  preciae  aeat,  and  thereforo  liaa  no 
localiaing  value.  Sucb  convulsiona  may  exiat  for  ycar8,  and  the  coae  be 
regarded  aa  one  of  idiopatliic  epilep9y  until  the  detection  of  optic  neuritia 
reveals  the  real  nature  of  the  čase.  General  conrulsions  appear  to  depcnd  ou 
increaee  of  intracranial  pressurc,  or  ou  cerebral  irritiitiou  engendcred  by 
the  preseuce  of  the  tumour ;  but  in  aome  iustaucee  they  are  to  be  accounted 
for  by  hitmorrhage  into  or  around  n  tumour.  However  induced,  a  general 
epileptic  eeizure,  or  a  seriea  of  theae,  may  lead  to  a  fatal  tennination.  A 
further  reacmblance  to  idiopathic  cpilcpsy  may  be  scen  in  nttacks  of  suddcn 
loas  of  conHciouHnesa  without  convulsioas,  whieh  simnlate  petit  mul. 

In  M  JficKsonian  Jit  we  huve  a  Kymptom  of  conaiderable  localiaing  viiUio, 
for  aa  u  rule  »uch  convulaioua  are  indicative  of  a  tumour  in  or  contiguoua  to 
some  part  of  tlie  acasori-motor  cortex  of  tbe  Rolandic  aroa  of  tlie  brain. 
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Moreover,  8uch  convulaions,  tliougli  tliey  imiy  ultimiitely  become  general,  and 
tliua  indistiuguishable  from  the  variety  alreadj*  de8cril>ed,  Iiave  a  local 
beginoing,  and  ma/  remain  localiaed  to  some  j^iart  throughout  the  attock. 
Od  the  other  hand,  wheu  the  conviilsions  spread  from  the  part  in  which 
they  coiumeDce.  they  do  so  in  <kfinit€  order,  and,  as  a  rule,  with  more  or  less 
deliberation.  They  are  due  to  irritation  of  the  centres  in  the  cortcx  whioh 
prt?£ide  over  the  movemeuts  of  the  parte  that  are  iu  a  Btate  of  apasui.  Ttiis 
inay  further  inean  that  the  tumour  is  situated  in  or  near  that  j>art  of  the 
cortex,  a  tdguiticance  that  they  have  as  a  rule,  though  by  no  means  invari- 
ahly.  The  esceptions  are  supplied  hy  certain  cases  euch  as  thoee  in  wluch 
the  conTulsiona  commenc«  in  the  thumb  and  fingera,  although  the  tumour  is 
situated  in  some  part  of  the  cortex  removed  from  the  hand  area.  The  ex- 
pLanation  of  thLs  diflcrepancy  appears  to  be  that  the  cortical  centros  concemed 
with  such  highly  specialise^i  functiona  as  those  subserved  by  the  thumb  and 
fingers  are  more  rfjidily  disturlieil  thaii  those  reUted  to  loss  H[Kx.'iali8otl  func- 
tiona. ThuB  it  is  that  although  fits  which  begin  in  the  thumb  aud  tingers  may 
indieate  a  tumour  iu  the  part  of  the  cortC!X  conecmed  with  the  movcments 
of  those  parts,  tlioee  which  commence  in  the  lower  extremity,  or  iu  one  of 
the  proximal  eegments  of  the  upper  limb  have  a  greater  and  more  absolute 
loculiHing  value.  Moreover,  wheu  the  damage  to  the  cortex  is  suflicieut  to 
oause  parafi/sii,  it  is  the  Hurrounding  less  damaged  part  that  is  prone  to 
diacharge,  so  that  in  such  caaes  the  paraly8is  is  a  surer  guide  to  the  seat  of 
tumour  than  the  initial  conviilsion.  Apart  from  such  peraisting  paraly8is, 
temporary  paresis  or  pai'ali/8i8  ofben  foliowH  a  Jacksonian  fit,  and  is  most 
marked  iu  the  parts  first  or  most  convulsed.  A  further  important  feature 
of  this  variety  of  tit  is  that  consciousuess  is  not  U8ually  lost  until  the 
cou\'ulsiou8  1>ecome  bilateraL 

Tonic  Spa»fn  »r  Controeture. — Apart  from  the  rigidity  which  results  in 
the  limba  iu  cnsea  in  which  these  are  ]Hiraly8eLl,  tonic  spasm  is  most 
commonly  met  with  in  aubtentoriai  tumours,  and  in  some  of  these  cases  the 
spaam  in  the  neck  muacles  is  aufficlent  to  cause  some  retraction  of  the  head. 
The  musclea  lower  down  the  spine  may  share  in  the  spasm,  aud  paroxy8m8 
of  general  t«tfinic  rigidity  muy  occur. 

Athetosis. — Except  as  an  accouijuulment  of  heuiiplegia  (an  unusual  one 
iu  tumours),  athetoeis  is  rare,  and  has  U6ually  beea  met  with  in  neoplaems 
in  the  region  of  the  optic  thalamus. 

Tremor  and  inco-ordinafion  have  alao  been  Bymptonis  of  tumours  in  the 
same  situation,  but  are  moro  ehanicteriatic  of  growth8  in  the  cereljellum, 
though  those  of  the  corpora  quadrigemiua  and  pons  may  also  be  attended 
by  liJce  phenomena.  Pressure  on  tlie  pyramidal  path  by  a  tumour  of  the 
pons  or  crua  has  been  known  to  give  rise  to  a  coarse,  jerl^*  tremor,  like  that 
scen  in  disecminatcd  sclerosis.  and,  as  in  that  aficction.  hoa  onIy  been  eroked 
on  attempts  at  voluntary  morement. 

Apopltctic  attacka  may  i-esult  from  hoanorrhage  in  connection  with  a 
Taacolar  tumour,  whilc  in  other  cases  the  attacks  are  rather  psoudo- 
apoplectic,  a  sudden  accession  of  iutracrauial  pressure  from  some  cause, 
vascular  disturhance  which  occasions  ccdema  or  congestion,  or  irritative 
inhibition  by  the  tumour  pos8ibly  aoiountiug  for  some  of  theae  seizures. 
However  induced,  these  attacks  may  result  in  death. 

Mentai  disturhance  of  some  sort  or  other  is  common  in  cases  of  intra- 
crauial  tumour,  e8pecially  in  the  later  stagca  of  their  course.  A  variable 
amouut  of  hehefudf  is  the  most  common  condition ;  little  intereat  is  taken 
iu  liis  Burrouudings  by  the  patient.  and  ^uestious  have  to  be  repeated  more 
than  once  before  a  reply  cau  be  elicited  from  him.     AU  dcgrecs  of  this 
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mentol  apathy  are  met  with  up  to  actual  coma,  but  on  rousmo;  Buch  a  patient 
8ufficiently  his  replies  are  of  a  charaoter  vrhich  prove  that  tnere  is  no  real 
pervendon  of  his  intellect.  In  eome  cases  there  is  alteration  of  manner,  in 
othere  inrilabilili/,  or  his  of  7nemojy,  or  enutticTud  dUturbanee.  True  insanitj 
ia  rare,  but  melanchoUa,  mania,  aud  dementia  ali  oecur.  It  ia  not  improb- 
able  that  the  trne  explanation  of  mich  casee  is  that  the  tuinour  serves  to 
evoke  the  manifestations  of  the  partioular  variety  of  in8anity  in  one  pre- 
(lisposed.  Cerebral  tumours  that  give  rise  to  mental  sjmptoms  niay  be 
unattended  by  the  uiore  usual  phenomcna  by  which  intracranial  grovrtha 
are  recognised.  so  that  sucli  patlents  fire  seat  to  asviums,  where  the  real 
nature  of  their  malady  is  tinsuspected  until  the  end  ia  approaching,  or  is  only 
revealed  on  nocropsy.  It  is  probablc,  however,  that  fewer  of  these  caaea 
will  go  80  long  unrecognised  wheu  the  ophthabuoecope  comes  to  be  more 
babituaUy  used  in  ali  aeylums.  Hy8terical  manifestations  may  certainly 
I«  evoked  in  this  way,  and  may  lead  to  error  in  that  the  organic  affection 
may  be  overlookod  in  tlie  preacuce  of  undoixbted  evidences  of  hysteria.  In 
some  cases  the  clinical  picture  resembles  that  of  a  person  soflering  from 
general  paml^sis  of  the  itisane. 

Much  dliference  of  opluion  eusta  aa  to  whether  tumours  of  the  frontal 
lobe  are  more  liable  to  give  rise  to  p8ychical  disturbance  than  those'  in 
otber  situations.  My  own  experience  leads  me  to  beHeve  that  viental 
deUrioration  is  espfciftlly  common  in  frontni  tumours,  but  that  to  be  of  any 
value  in  localisation  two  reaer^ations  are  essential.  The  mental  defect  must 
be  manifest  early  in  the  hi9tory  of  the  illnees,  and  eomething  more  than 
met«  lethargy  must  be  present.  HcbeUide  is,  however,  not  without  some 
value  if  it  is  o  8ymptom  early  in  the  history  of  a  oaae,  at  a  tirne  wbeu  it 
seems  reasonable  to  conjecture  that  there  is  not  as  yet  much  increaso  of 
intnicranial  preseure.  There  is  no  reason  to  suppoee  that  true  in8anity  is 
more  liable  to  occur  with  tumours  in  tlus  aituation  thua  with  those  in  any 
othcr  port  of  the  brain,  though  a  mental  state  comparable  to  that  met  with 
in  general  paralyaiB  of  the  insane  is  sometimes  observed  in  frontal  tumours. 
The  mentol  disturbance  is  oftentimes  very  sligbt,  a  mere  oddnesa  of  manner, 
a  pecnliar  childiuhness,  iiTitability,  or  some  other  form  of  change  of  char> 
acter,  failure  of  mental  po\ver  leading  to  mistakes  in  manual  as  well  a«  in 
more  purely  mental  operatione,  failure  of  memory,  and  the  like. 

LocAUSiNi:;  SvMnoMS. — Aphnsia. — It  is  romarkuble  how  seldom  either 
motor  or  8cn8ory  aphasia  vrhich  ia  pronounced,  and  which  persists,  is  pro» 
duced  by  a  cerebral  lumour.  Bcduction  of  a  patient'6  capabilities  of  speech 
bo  "  ye8  "  and  "  no  "  probably  never  occura  as  a  reeult  of  an  uncomplicatcd 
tmnour,  though  such  completc  aphasia  may,  of  course>  rcault  where  the 
neoplasm  is  complicated  by  hosmorrhage  or  softening.  Tumours  t«nd  to 
disploce  the  ncrvc  elementa  to  a  greater  degree  than  to  defitroy  them,  iu 
additiou  to  which  sucli  deatruction  as  reaults  takes  plače  gradually,  and 
there  ia  thua  tirne  for  substituUon  and  compensation  to  come  about  through 
the  ftgeacy  of  parte  unaffected  in  the  same  and  in  the  opnosite  cerebral 
hemisphere.  On  the  othcr  hand.  niarked  but  flcoting  aphasia  not  un- 
commonly  foUovvs  a  couvulaivc  attock,  aud  some  aphasia,  either  motor  or 
8eDflory,  nmy  form  part  of  the  cUnical  picture  if  the  tumour  is  aituated  in 
or  neor  any  of  the  cortical  arcaa  of  the  left  cerebral  liemisphere  \vluch  are 
coocerned  with  speeeh  processes. 

Paraiuses  of  varioue  kinds  are  met  with,  and  moet  of  them  aro  of  con- 
Biderable  localising  value.  Htmpltifia  may  of  course  result  from  tumours 
in  very  different  situatioua,  provided  they  be  so  placed  aa  to  bo  capable  of 
e:sertiug  a  duleterious  mllueace  on  any  part  of  Uie  motor  path  from  the 
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cerebr&I  cortei  to  the  spinal  cord ;  but  graduated  paral^sis,  as  a  rule.  points 
to  the  Rolandic  r^on  of  the  cortex  os  the  seat  of  rniachief,  and,  moreover, 
this  varietjr  of  paraljeda  is  a  more  certain  indication  of  the  seat  of  tumour 
than  is  localised  convuLsion.  Hemiplegia  and  iiionoplcgia  are  the  cominou 
varietiea  of  paralysis  that  occur ;  Ijiluteral  paraljsis  iuvolving  either  the  two 
lowcr  extreinitie3  ("paraplcgia)  or  ali  four  cstremities  in  which  the  arms 
auCTer  more  thau  tne  leg«  is  rare.  The  hiter  variety  of  i>aralysi8  reaults 
when  the  tiunour  is  situated  in  a  part  where  the  motor  patbs  are  in  such 
close  proxiiuity  as  to  allow  of  thoir  l>cing  bolh  interfered  with  by  a  einglo 
lesion,  so  that  the  pous  and  medulli  Bupply  such  cases.  It  is  also  said  that 
tumoura  of  the  cerebellum  by  prcssing  on  the  pjTamida  may  amse  this 
combination  of  parftlyBis ;  but  I  que8tion  the  truth  of  this,  excepting  when 
a  tumour  of  the  cerebellum  inradea  the  pons  or  meduUa  8econdarily. 
When  a  hemiplegia  is  present  it  may  bo  of  the  ordinary  trpe,  or  less 
coiiiiuonly  one  or  other  of  the  crossed  rarieties  may  be  met  with,  the  lalter 
depending  on  a  lesion  of  the  crua  cerebri,  pons,  or  it  may  be  cerebellum. 
The  paraly8ia  resultmg  From  the  presence  of  a  cerebral  tumour  iiiay  bc  pro- 
gresBive  and  penuanenl ;  on  bhe  other  hund,  as  ha^i  alrea<ly  been  aaid,  that 
which  foUow8  an  epileptiform  attack  is  fleeting,  but  it  sometimes  happena 
that  without  such  attack  paresis  occurs  tcmporarily,  probably  as  a  reault  of 
some  oedema  or  other  vascular  diaturbance  in  the  immediate  Ticinity  of  the 
tumour.  Localised  paralysiB  may,  of  course,  result  from  preeaure  on,  or 
involvement  of,  one  or  other  of  tlie  motor  cranial  uorvos. 

Cranial  Nerves. — Few  of  the  localising  syuipLoms  8upply  more  tiiist- 
worthy  evidence  than  affection  of  certain  of  the  cranial  nervea.  Unfortu- 
nately,  howeTer,  there  is  8carcely  one  of  them  that  is  not  liable  to  succumb 
to  some  general  influence,  p088ibly  increase  of  intracranial  pressure,  so  that 
faultj  evidence  of  the  seat  of  a  tumour  may  be  thus  supplied.  'We  are 
prepared  for  delctcrioua  efTects  from  general  pressure  in  the  caao  of  a  small^H 
nervc  with  a  loug  intracranial  courae,  but  in  that  large  ner\'ea  may  also  ^H 
suffer,  there  is  a  i>os8ihility  that  a  neuritis  comparable  to  tliat  which  affMts  ^ 
the  optic  nen'es  may  prave  to  be  the  cause  at  Jeast  in  some  cjises.  Much 
as  the  affection  of  indi^idual  nen'e8  is  thus  robbed  of  ^-alue  ae  an  aid  in 
localisation,  the  JiPToction  of  some  of  them  in  certain  combinations  is  almost 
free  from  this  drawback,  especiaUy  combinations  in  which  parts  of  the 
functions  of  some  of  the  non'es  ai-e  alone  affccted,  in  which  čase  a  central 
defect  may  bo  reganled  as  almost  certain.  Paralym  of  the  third  nerve 
resulta  from  tumours  iu  the  regiou  of  the  crus.  The/ourtk  itei^ve  is  U8ually 
aflected  in  combination  with  others,  the  growth  as  a  rulo  involving  the 
corpora  quadrigenuna.  Least  reliance  can  be  placed  on  paraly8i8  of  the 
sixih  nerve  as  a  localising  sign,  as  one  or  bolh  netvcs  may  be  affected  in 
tumours  of  very  different  situations;  but  they  aro  3pecially  apt  to  suffer 
when  the  growth  is  subtcntorial.  If  ali  the  vfrvf^  supplifinfj  the  mvscles  of 
ont  eye  are  paraly8ed,  the  tumour  must  be  in  the  regiou  of  the  sella  turciea,} 
and  sight  is  usually  lost  in  the  same  eye.  Paraly$is  of  the  exienud  rectut 
of  one  eye,  and  of  the  interTUii  rectus  of  the  other,  resulta  from  tumour  of 
tho  i>ons,  in  which  čase  the  eye8  cannot  be  turned  toward8  the  side  of  the 
lesion,  and  the  facial  nerve  nmy  be  affected  on  the  same  side.  The  ffth 
nervf.  is  involved  by  tumours  in  or  outaide  of  the  pons,  and  in  addition  to 
paraly8i8  in  the  distribution  of  its  motor  and  aensory  branche«  there  may  be 
loss  of  taste.  Like  the  iiflh,  il\e  facial  ia  also  paraly8od  by  tumours  in  or 
outsidc  of  the  pons,  in  the  former  čase  in  conjunction  with  the  8ixth,  and 
in  the  latter  with  the  eightli.  Tho  spinal  accessort/  is  paralysod  by  tumoura 
in  the  region  of  the  medulla  oblongata,  and  if  the  neck  muscles  are  atFected 
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the  growth  miist  be  outelde  the  meduUa.  Paralt/sis  o/  tke  hypoglo8sal 
results  Irom  tumours  in  ycry  much  the  same  situation  as  those  w}iiL'h  niTect 
the  n>inal  acceesorj ;  indeed  the  t\vo  uervea  comiuoiil)r  auffer  together. 

^hinctera. — It  is  exceptioaal  for  paralvsis  of  the  sphincters  to  occur  as 
a  resolt  of  a  cerehral  tuiuour.  Most  of  the  accidents  which  happen  io 
whicfa  the  patients  paea  their  evacuationa  iinder  them  are  to  be  eKpIoined 
by  the  amouut  of  mental  he1>etude  preselit ;  but,  on  tlie  other  hand,  exrcp- 
tional  coAes  are  met  with  in  which  there  is  loee  of  control  over  the  sphincters 
vhich  cannot  be  thiis  esplaincd.  Tumours  of  the  pons  and  mrdvUa  disturb 
thcao  functions  in  a  more  direct  \vay  thau  do  tumours  in  other  situalions, 
though  loss  of  control  over  the  spliincters  has  Ijeen  8ufficiently  freq^uently 

Emet  with  in  frontal  tumours  to  make  the  fact  not6worth7. 
Sensori/  IHsfurbance. — Some  form  of  subjective  sensation,  in  the  sphere 
of  ordinary  sensibilitj  or  in  that  of  one  of  the  special  senses,  may  be  the 
initial  phenomenon  of  an  epileptiform  attack,  in  which  čase  it  ia  the  8enBory 
disturUiiice,  and  not  the  8ubsequent  con\'ul8ion,  which  is  of  significjince  aa 
regards  localisation.  A  general  Uunting  of  BensibiLity  wluch  is  met  \s'itb 
'vrbere  there  is  much  mental  hebetude  is  to  be  attributed  to  this  rather  than 
to  any  involvement  by  the  tumour  of  parts  of  the  brain  concerned  with 
flen8ory  proc^ses.  nemianasthma  occurs  when  the  posterior  purt  of  the 
iDtornal  capeule  ia  preased  on  or  invatletl  by  a  growth,  in  which  čase 
heiuiaDopsia  may  \)e  an  accompauimcnt.  Tumours  of  the  gyru9  fomicatus 
alaa  caoae  a  similar  diHturliancc  of  eomniou  sensibiUty.  Aj^rt  from  8\ich 
gro68  defects,  slightor  loss  is  especiaUy  liable  to  occur  when  the  sensorimotor 
cortez  of  the  Rolandic  region  is  involved.  There  is  ver}'  alight  bluuting  of 
Ben8ibility  to  tactUe  impressions  most  uiarked  in  the  parts  in  which  there  is 
mo«t  motor  defoct,  in  addition  to  which  impressions  that  ure  perceived  aro 
erroneously  Itn^ilised,  MHien  the  fifth  nerve  iu  involved,  amesthesia  in  the 
distriliulion  of  one  or  aH  of  its  bruncbes  may  be  fortlicoming,  prior  to  wliich, 
homerer,  there  may  l»e  hypera'8the8ia,  or  epontaneous  neuralgic  pains  of 
similar  distribution. 

Siffkt. — Phenomena  indicative  of  irritation  of  the  optic  n*rr«,  such  as 
flaahee  of  light  and  the  Uke,  are  exceedingly  rare,  except  vvhen  they  resull 
from  irritation  of  the  half-vision  centre  in  the  occipital  lobe,  whcn  lliey 
constitute  the  aiine  of  convulsivc  neizure«,  and  are  u8uaUy  referred  to  the 
vi.?ual  field  on  the  oppoeite  aide  to  tliat  of  the  tumour.  From  vrhat  has 
been  eaid  when  optic  oeuhtis  vas  under  discussion  it  is  cleiir  tlrnt  lass  of 
Bight  is  an  importuut  and  common  B}'mptom  of  iutracrunial  tumour.  This 
defect  may,  however,  result,  without  optic  neuritis,  from  direcl  implication 
of  some  part  of  tlie  optic  path  by  the  tumour.  Inatead  of  a  general  defect 
of  vision  there  may  he  only  loss  iu  some  parts  of  the  Belds  constituting  one 
[Or  ottier  of  the  vahetieg  of  hcmianopsia,  the  moBi  common  of  which  is 
hUaUral  homoni/mous  hemianopsia,  which  indicatee  cither  involvement  of 
Dne  optic  tract,  the  fibres  of  the  optic  radiation  in  their  passage  to  the  half- 
lion  centre  in  the  occipital  tobe,  or  the  centre  itself.  ft  occasionallr 
hapj)eiiB  iliut  a  tumour  pressee  on  the  middU  of  tkt  optic  chiatma,  in  which 
caae  bilateral  ternjioral  hemianopsia  rcsults.  Thus  w!iile  blindneaa  the 
neult  of  optic  neuritis  is  of  no  localisiug  value,  it  is  olher\visc  vvlien  this 
loas  18  uimttended  with  neuritis. 

Snirll. — Anosmia  may  be  a  srniptom  of  an  intraoranial  tumour  in  any 

tuation,  but  is  comparatively  rarelvmct  with.     Conaidering  the  proximity 

'of  the  olfactory  bulbs  to  the  frontal  lobes,  it  is  singulor  bow  scldom  I068  of 

mnell  ib  a  symptom  of  tumours  of  this  part  of  the  brain;   neverthelees 

uioeniia  does  occur  in  some  casee,  and  if  unilateral.  is  iu  favour  of  tho 
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tumour  bcing  on  thc  sidc  on  which  tbe  Iobs  of  smeli  is  detccted.  Anoemia 
also  ocours  iu  connecliou  with  cfreheUar  tinn&urs,  tJiouj^h  not  aa  frequeot!y 
as  wa8  at  one  time  supposed.  The  niechamsm  ljy  whicli  it  is  induced  ^vlieu 
a  tumour  is  Bituated  so  far  back  is  obecure,  udIgsb  it  bc  duo  Lo  neuritis 
of  the  olf&clor}'  nervea  comparable  lo  tliat  vvhich  affects  the  optic  uenes. 

Taste  is  rarely  affected,  though,  as  hae  been  eaid,  losa  of  taet€  may  be  a 
symptom  when  thejlfth  7t(rve  is  destrojed. 

Hmring. — Svibjective  sengations  indicative  of  irritation  maj-  arise  from 
iuterfereace  with  the  auditory  nerve  by  tmnours  of  the  pon^  or  base,  iu 
which  čase  the  sensationa  are  referred  to  the  ear  on  Ihe  same  aide,  or  they 
may  be  induced  by  gT0wtli8  in  the  Umporo-sphenoidal  lobe,  in  wliich  ease 
they  are'  referred  to  the  ear  of  the  opposite  side,  and  may  constitute  the 
aura  of  an  epileptifonn  attock.  Deafnees  rcsults  from  damage  to  the 
auditory  nerve  by  tumoura  at  the  base  of  the  brain,  and  also  by  those  which 
destroj  the  nucleus  of  the  nerve  in  tbe  pons.  Bilateral  dcaiiiess  is  said  to 
have  been  produced  by  tumours  of  tlu  corpora  quadrigeinina  invohin4/  the 
teffm^ntum.  A  variable  degree  of  deafDess,  usually  sligbt,  sometimes 
considerable,  is  the  outcome  of  thc  general  impairmont  of  broiu  function 
consequent  on  the  increase  of  intracranial  pressure ;  but  uuilateral  defect 
of  hcaring,  wliich,  however,  never  amounts  to  complete  deafness,  may  occur 
in  the  opposite  ear  when  a  tumour  deetrojs  the  auditory  centre  in  the  first 
temporo-sphenoidal  convolution,  vvhereas  vvhen  tlie  hiuder  part  of  thia  con- 
volution  and  the  adjacent  part  of  the  seeond  are  affected,  the  variety  of 
aphasia  epoken  of  as  word-deafnes8  may  reeult. 

Jieftexis. — The  state  of  the  plantar  reflex  and  of  the  tendon  jerks  largely 
depends  on  whether  the  tumour  is  so  situated  aa  to  iuterfere  witb  the 
motor  pith  or  not.  With  such  interfercnoe  the  plantar  rcsponse  is  one  of 
estension  of  toes  instead  of  flexion,  whieh  is  the  normal  response,  and  the 
tendon  jerks  are  exaggerated.  The  greateet  possible  variationa,  howeTer, 
occur  in  conncctiou  with  the  knee  jerks,  for  even  in  the  prescucc  of 
hemiplegia  they  niay  be  lost,  and  without  euch  paraly8iB,  exaggerated, 
diminiahed,  or  aboliahed  knee  jerks  are  met  with,  in  addition  to  \v!uch  they 
may  be  variable,  lUsappearing  and  reappeariiig,  it  may  In?  more  thau  ouce, 
in  the  eourse  of  the  caae.  It  vas  at  one  time  supposed  that  loss  or  vast-illa- 
tion  of  the  knee  jerk  ia  suggestive  of  cerebellar  tumours ;  but  we  are  dow 
aware  that  a  t\imour  of  the  cerebi*um,  which  is  large>  grow8  rapidly,  or 
produces  mai*ked  hydrocephalus,  has  a  similar  iuflueuce  on  the  state  of  the 
knee  jerks. 

The  ^u/s0  may  be  unaltered,  or  it  may  be  slower  than  normal,  in  some 
cases  markedly  so ;  but  irrespective  of  its  previoua  behaviour,  it  may  be 
much  quickened  as  the  cnd  approachea,  and  may  thcn  also  become  irregular. 

Respiration  may  be  markedly  aCTceted  by  tumoura  in  any  situation,  but 
e8pecially  by  those  in  the  neighbourhood  of  the  meduUa  ohioTigata.  Che)*ne- 
Stokea'  rcspiration  may  result.or  what  is  by  no  means  uDCommon  is  a  sudden 
cessation  of  reapiration,  which  is  the  immeiliale  cause  of  death  in  a  con- 
siderable  proportion  of  eaaes  of  cerebral  tumour.  Hkcough  may  be  trouble- 
8ome,  but  is  not  eommon. 

The  temperature  is  U8iially  normal,  or  it  tnay  be  even  sab-normal,  exeept 
where  meningitis,  pneumonia,  bed-sores,  or  some  sueh  complication  is 
responsible  for  its  elevation  ;  but  tumours  of  the  meduila,  pom,  and  basal 
ganglia  are  sometimes  atteuded  with  }iypcrpyrexia. 

Gtntnd  Nutriticn, — Although  the  patient'fl  genei-al  nutrition  may  be 
good  in  the  earlier  stagee  of  a  cerebral  tumour,  there  commonly  results, 
Booner  or  later,  a  variable  amount  of  emaciation,  sometimes  not  more  than 
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is  to  be  accoanted  for  b^  Tomicing,  t«m,  wanc  of  sleep,  ar  sonecoDplicatioii ; 
bnt  in  certain  caan  a  ™«yWH  degne  of  vasdng  ihat  cannot  be  aacribed  to 
anj  of  theae  caoaeB  seema  to  depend  directfy  on  the  tumoor,  or  its  etfects  on 
tbe  brain. 

Btd-MU*. — The  pieaenee  ar  afaeenoe  of  bed-sores  largel^r  depends  on  the 
car«  that  c&n  be  b«towed  oo  the  patienta. 

Vrifu. — Potyuria»  gljcosoria,  ubnminiuia.  peptonuria,  and  phospbatiiria 
ali  occor,  thoagh  tbe  Ust  is  alone  common«  whUe  tbe  other  condicions  bave 
oocasionallj  been  met  witb,  more  eepeciallj  in  tumours  of  the  fourtb 
Tenthcle.  Before  ascribing  any  localising  significance  to  such  ejmptoms, 
tbe  poasibility  of  their  being  aocddeDtul  ac-eoui^siniuieuts  nmsl  be  excluded. 

I>IAGN0S15. — Three  muia  ^ueetious  bave  to  be  decided  when  a  cerebml 
tumour  is  snspected :  whether  a  tumour  is  preaent,  the  part  of  the  brain  in 
vhicb  it  is  aituated,  and  ite  probable  nature.  The  ditbcultv  of  solring 
these  problema  is  inverse  to  tbe  order  in  which  tbey  bave  been  enumerated, 
for  wbile  it  is  generaUy  poasible  to  decide  the  firat  que«tion,  tho  aecond  can 
mach  leee  £requently  be  detenuined.  vhile  a  positire  decision  on  the  tbiid 
is  of  neoessitT  considerab1y  more  remote.  The  presence  of  beadacbe, 
vomiting,  and  opcic  neuritis  tuakes  a  tumour  bighlj  probable,  but  they  are 
not  conclusive  proof  of  its  esistence,  in  that  alšcess,  meningitis,  cerebritis, 
brdrooepbalus,  amemia,  renal  diseaae,  lead  poiK>mQg,  aud  certain  other 
conditions  may  be  attended  by  tbeee  three  ^mptoms.  Eren  if  srmptoms 
like  conrulsions  and  giddiness  are  preaent,  we  are  left  witb  poasibilities 
other  than  tumour  to  accoimt  for  the  manifestatione ;  when,  bovrever.  fooal 
cir  locabsing  symptoin8  nre  addeil  to  those  of  general  aignilicauoe.  diagnoois 
is  much  facUitated. 

Tbe  excluBion  of  Brighfa  duetue  depends  on  Uie  preaenoe  of  casts  as  vreli 
as  albuuiin  in  the  urine,  a  bigb  tenaion  pulse^  aud  b^-pertropbie^l  bearU 
Examination  of  tbe  fundi  may  furtheraid  in  the  elucidation  of  the  problem, 
but  not  necesBanly  so,  in  that  retinal  changes  may  occur  vritb  cerebral 
ttunoora  which  are  cloaely  similar  to  thoae  seen  in  albuminuric  retinitis, 
and  papillitis  witbout  retinttis  sometimes  oocurs  in  Brigbt'B  disease. 

In  profound  anaviia,  especiallj  in  young  girls,  the  general  symptom8  of 
cerebml  tumour  may  be  present,  in  wbich  čase  diagnosis  dei>end8  on  the 
absenoe  of  focal  Bymptom8,  the  severe  degree  of  anamia  present,  and  the 
fact  tbat  under  treatment  witb  iron,  combined  with  good  food  and  rest  in 
l)ed,  ali  tbe  manifestationa  including  tbe  optic  neimtia  disappear.  In  some 
of  tbeee  cases  bypermetropia  is  also  present.  and  its  correctiou  by  suitable 
glasBes  reeults  in  cessation  of  the  beodacbe  even  l«fon!  thu  other  s}'uiptoma 
yield  to  the  treatment  directed  to  tbe  ana^mia.  Iguorauce  of  tbe  foct  that 
bypennetropia  alone  may  give  rise  to  cbangee  in  the  diaca  rosembliug  eBrly 
papillitis  may  lead  to  an  erroneous  diagnosis  of  tumour;  with  suitable 
glaiBca,  tbe  headacbo  and  congeetion  of  the  discs  disappear.  More  difficult 
than  either  of  tbeee  groupe  of  oaaes,  however,  is  that  in  wbicb  young 
vomen  with  amenorrhoea,  eepeciaUy  if  tbere  is  little  or  no  ana'uiia,  present 
the  general  8yinptoms  of  cerebral  tumour;  indoed  it  raay  1«  i|uite  iui* 
|K)68ible  to  arrive  at  a  poeitive  diagnosis.  Tbe  exclu8iou  of  Itad  poisoning 
is  usually  not  difHcult,  in  tbat  the  8ymptomB  of  cei^brol  origin  are  usually 
preceded  by  other  syniptoms  of  satumiam.  The  patienfs  occupation  or 
nabits,  a  pust  biatory  of  attacks  of  coUc,  tbe  presence  of  tbe  bluc  line  on  tho 
gumH,  wrist  drop,  and  ho  on.  sorve  to  make  tbi;  nature  of  the  cuse  eleur. 

Ahsceu. — lu  some  cascs  of  elirouic  enmpeulatcd  abecess  it  may  be  i.{V)ite 
impossible  to  arrive  at  a  correct  diagncmis,  but  in  general  tho  foUovring 
pomte  bave  to  be  relied  on  for  a  differential  diagooeis  betwe6n  abeoess  ana 
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tumour.  It  ie  of  primary  importance  to  exclude  the  causes  of  abscess,  more 
especially  the  more  cammon  ones  such  fts  chronic  disease  of  the  ear  ftnd  nosc. 
Trauma  wMle  in  favour  of  abscess  ciiu  have  uo  great  weight,  for,  aa  we  hare 
aaid,  blow8  to  the  hcad  play  an  important,  ii"  obscure,  part  in  the  etiology  of 
certain  tuniours  of  the  brain.  The  motie  of  onset  atid  proj^n-ess  of  the 
s/mptoms  may  Bupply  us  \vilh  iufonutitiou,  for  while  tiimour  usuall/ 
developa  slowIy  and  piirsues  a  uniformlj'  progrcssive  course,  au  abscess 
U8ually  ^ives  rise  to  serious  cerebraS  8yuiptom8  \vhich  appear  rapidly,  and 
whicli  uiay  l>e  follovved  by  a  latent  period  in  which  little  or  no  nianifesta- 
tions  are  fortlicoming.  But  ou  the  other  haud,  Bonie  abscesses  are  Insidious 
from  the  onset,  progresa  8lowly,  and  never  give  rise  to  characteristic  Bigns. 
In  any  čase  vrhere  diagnosia  is  in  doubt,  the  audden  occutreace  of  8yniptoms 
pointing  to  ^idesprcad  meningitis  or  sinus  phlebitis  aro  naturally  8trongly 
in  favour  of  abscess.  "NVith  entiapsulateil  abscesa  \vithout  eoucomitant 
meningitis,  headache  is  less  severe  than  in  tumour,  so  too  optic  ueuritis  is 
both  more  fre<[uent  and  more  severe  in  tinnour  than  in  aljacess.  The 
ahsence  of  pyrexia  does  not  exclude  abscess,  for  without  concomitant 
meningitis  or  sinus  phlebitis,  the  temperature  may  not  only  be  normal  but 
even  subnormal  throuj^houl  the  \vliolc  course  of  an  abscess.  The  position 
of  the  lesion,  il"  indicated,  ie  of  some  value  in  diagnosia,  for  in  the  vast 
majoritv  of  tiasu«  absccasca  are  either  in  tho  tcuipero-sphenoidal  lohe  or 
cerebellum,  so  that  where  the  8ymptom8  point  to  some  other  region  of  the 
brain  as  the  part  afl*ected,  the  probabilities  are  much  in  favour  of  tumour. 

Tlie  difficulty  of  dlstinguishing  meningitis  is  proportional  to  the 
chromcity  of  the  process,  and,  more  e8pecially  to  the  degree  of  its  Umitation. 
A  localised  sj-philitic  meningitis  may  give  rise  to  8ymptoma  wliich  are 
inclistingiiishable  from  those  that  result  from  timiour ;  but  the  only  diffi- 
culty  Ukely  to  arise  with  regard  to  acute  meningitis  is  that  of  deciding 
whether  a  timiour  co-exi8ta  in  the  tuberciiloua  variety.  A  hi8tory  of 
headache  and  vomiting  for  some  tirno  before  the  more  acute  6ymptomB 
became  manifest  is  in  favour  of  tumour,  as  is  severe  optic  nenritis  ^rith 
much  8welling  of  the  disc,  e8pecially  if  the  condition  is  detecteii  soon  after 
the  apparent  commeuuemeut  of  tlio  meningilia  Chronic  cerebritis  may 
^ve  rise  to  8ymptom8  ideutical  with  those  that  result  from  tumour,  aa  may 
mternal  hydrocephahi8 ;  but  the  former  class  of  čase  is  tare,  and  the  latter 
only  exceptionally  cauees  difficulty  in  diagnoeis. 

W}ieu  Bymptoma  occur  8uddenly  with  cerebml  tumours,  cspociall/ 
hemipl^a,  the  que3tioa  is  i-aised  as  to  \vhethGr  a  vascular  lesion  is  alone 
reaponsible  for  the  occurrence;  but  careful  inquiry  \vill  U8ually  elicit  a 
hi8tory  of  pre-exiating  sjTuptoms  of  bIow  development,  and  the  detection  of 
optic  neuritis  would  further  tend  to  make  the  nature  of  the  čase  clear. 
Cases  of  tumour,  in  which  giddincss,  vomiting,  and  deafnesa  are  prominent 
early  8ymptoma,  may  for  a  time,  at  any  rate,  he  mistaken  for  Afeniire's 
dismse,  but  diacnoeis  does  not  uBuaUy  long  remain  in  doubt.  As  has  been 
said,  the  mentad  state  in  some  cases  of  cerebral  tumour  resembles  that  of 
ffen^ral  pamhjsis  of  tke  insane,  and  the  charactcr  of  the  speech  may  make 
the  reeemblance  stili  greator ;  but  headache,  vomiting,  and  optic  neuritis,  if 
present,  indicate  tumour.  'VV'Tien  jerky  inco-ordination  is  a  Rymptom,  the 
caae  may  bo  erronoou8ly  regarded  as  one  of  di»seminated  selerosis,  but  in  the 
latter  disease  the  tremor  U8ually  affects  both  sidee  as  opposed  to  one  in 
tumour,  ny8tagmu8  is  common,  and  optic  neuritis  exccptioual,  an<l  wheu 
present  U8uany  sUght;  atrophic  pallor  of  the  discs,  on  the  other  hand,  is 
common.  Moreover,  headache  and  vomiting  are  Tery  much  less  commonly 
met  with  than  in  tumour.     Those  cases  of  tumour  where  general  convulsions 
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are  the  on\y  sjTDptoms  for  year8,  naturallj  cannot  be  diagaoeed  from 
idiopalhic  epUepty  ontil  optic  □eahtis  or  some  otber  sign  of  the  groes 
lesioD  is  forthcomiDg :  but  the  oppoaite  miatake  of  suppoelDg  that  fits 
having  a  local  beginning  of  Decesat^  me&n  a  groBB  leeioo«  most  De  gnaided 
against.  ffystfricnl  vianip^tations  maj  ao  maak  the  orcamc  afiectioa  as  to 
lead  bo  erront  in  diagnoRU,  but  thifl  Mrill  usoaUj  be  avoided  bjr  a  detertnina- 
tion  uGvcr  to  diagnose  bysterxa  aa  the  šole  conditioa  preaent,  ontil  ever; 
poeuble  source  of  organic  afiection  has  been  negatived.  In  the  search  for 
aome  aign  of  organic  diaeaae,  optic  neuritia  or  aome  other  defect  of  like 
signiHcance  yn\\  generallj  be  fotind.  It  is  lesa  Ukelj  that  phenoniena  that 
are  purelj'  hj-sterical  will  be  mistaken  for  the  eJfects  of  an  intracranial 
tumour,  for  due  regard  to  the  Bpecial  features  vhich  characterise  hjsterical 
manifestatioDs  in  general  as  opposed  to  thoee  of  oi^nic  origin  should,  aa  a 
mle,  prevent  thia.  Moreover,  there  are  important  distinctiona  even  where 
the  phenomena  appear  aimilar.  in  whicb  connection  the  grouptng  of  tlie 
B^mptoms  maj  1«  of  eapecial  ralue. 

A  knovledge  of  regional  diagooeis  of  cerebral  ^  diseaae  in  general  together 
vrith  what  has  been  said  in  thia  connection  wbea  the  sjmptomatologj  of 
iatracranial  tumours  was  uuder  consideration,  mast  saOice  as  r^ards  the 
iulormation  on  which  we  depend  for  the  localisation  of  a  tumour.  Maujr 
factors  eerve  to  make  the  problem  a  verj  difficult  one.  Apart  from  one  of 
the  "  Hilent  regions"  of  the  brain  t^eing  affected,  the  marvellous  possibilitiee 
of  compenaation  of  wluch  the  nenous  sjstem  ia  capable,  reault  in  a  singular 
abeecce  of  localising  sjmptoms  in  manj  cases.  One  of  the  greatest  bog- 
bears  to  localisation,  however,  ia  the  general  increase  of  intracranial 
preesure,  which  so  distorts  the  clinical  picture  aa  to  make  aocurate  localisa- 
tion an  imposnibilttj  in  a  large  proportion  of  caaefl.  The  inatances  in  which 
the  eOects  of  vaacular  occlu»ion  oocur  at  some  part  remote  ^m  the  seat  of 
tumour  are  met  with  too  infre<iuentlj  to  make  this  ijossibilitj  u  serious 
Btumbling-block  in  localisation. 

CoSTicAi.  Asn  8[7B-coaTicAL  TuMouBK— Tumoars  near  the  surfaoe  of  the  brain 
afford  ihe  Ijest  chances  of  successful  surgicsl  intervention,  so  that  it  i«  tmportAnt 
to  recognise  the  special  features  vhieh  justifj  the  loculisation  of  a  neoploAin  in  or 
juBt  beneath  the  cortex.  It  Is  when  a  tumour  is  in,  or  contiguous  to,  the  sensori- 
motor  cortcx  of  theltolandic  region  of  the  brain  tbnt  the  motit  ilelinit«  indicationa 
nre  BuppHed.  Pnniljtic  phenomena  are  of  much  erea.t«r  value  in  Ir^calisatioa 
than  are  those  the  resuU  of  uver-aotioiu  for  when  there  is  poralj^sia  the  disease 
maat  invoUe  the  nervc  centre.H  ojnccnied  with  the  affected  part,  while  coiivulBioa 
may  depend  on  trritation  of  some  contij^ous  part.  The  specint  fcature  of 
paraljrsis  of  cortical  oriKua  is  that  it  w  limited  in  range,  for,  owiDg  to  the  wi<le  ex- 
panse  of  area  on  the  tturface  of  the  braui.  partiiil  paraljals,  such  as  a  monoplegia, 
is  much  morA  corumoiilv  met  with  here  than  whcre  tlie  motor  6brea  become  col- 
leoted  within  nanrovrer  liinits  in  deeper  parts  o(  the  brain.  The  Ups  and  tongas 
are  affected  wfa(.>n  the  Iowe«t  part  of  tbe  naotor  region  is  involved,  the  face  wEea 
the  part  just  above  this  is  implicated ;  th«  arm  aaffera  toost  vhen  the  middle 
region  of  t}ie  Rolandic  area  is  the  seat  of  dieAase,  whtle  the  leg  vt  involved  vhen 
thts  morbid  proce«  alMits  on  the  lon^tudinal  fissure.  If  the  paniljHis  is  entirelj 
limit«d  to  tbe  iM^thcn  the  prot/Abilitics  are  that  tbe  paraeentral  lobule  is  the 
Mat  of  disease.  The  lucal  commcncemont  of  a  con%'uUion  is  the  obaracteristic 
feature  of  tumour  of  the  cerebral  cort*x,  for  such  a  mode  of  comrnencement  ia 
exccptiona]  if  the  dinease  is  situat«d  elsevherc.  Tho  i»rt  in  which  such  oonvul- 
siuna  ciiminrnce  uia^*  indicat«  the  iteat  of  Iraion,  Imt  when  a  destmctive  lesion  is 
|>raent  the  paroljais  indicates  the  prcciie  seat  of  the  tumour,  vhile  tbe  convul- 
aions  originate  in  parts  oodUkuoub  to  this.  Moreover,  some  |virt^  of  tlie  ci>rtex 
appear  to  Ije  roorp  prone  to  discharge  than  others,  so  that  even  with  a  tumour 
fiituat^  at  Kome  distancc  from  them  they  mav,  neverthelesa,  be  the  first  ccntres 
to  discltarge,   as  is  the  čase  in   regard    to   the    centres   vhich  are  conoerned 

*  Kor  "CflirMlar  Tumour"  m«  "Cwrelwllnm." 
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with  the  movement  of  the  head  and  eyeB  to  one  eide,  And  those  which  hnre  to  do 
with  the  movementfi  of  the  thumb  and  fingers.  This  being  the  cosc,  the  evidence 
obt&lned  from  convulsions  bas  to  be  discounted  when  the  discharKe  begins  in  any 
Buch  hi^hly  sensttive  centres.  ConvuUiuns  vrhich  begin  lM^Uy  uiny  remiLin 
limited  to  t)ie  pari  lirst  in  a  btat«  of  sposin,  or  tlicy  luav  spread  so  as  to  involve 
the  wholft  of  tno  side,  or  may  subBrtiuently  bccome  bilateral.  In.steod  of  the 
oortical  discharge  manife&ting  itself  b^  muscular  epasm,  it  raay  oaly  cugender  a 
subjective  sensation  of  Bome  kind  wbich  roay  HprcAd  up  a  limb  and  ultimatelv 
involve  the  whole  of  one  side  of  tlie  patient  before  any  convulsions  appear.  Sucn 
sensorj  discharges  are  aa  good  evidence  of  the  se^t  of  le^ion  in  the  centres  which  are 
ooncemed  with  the  movements  of  the  limb  aa  if  the  initial  phenonienon  had  been 
a  muscular  spasm.  In  some  caaeB  one  of  the  special  sense  centre^  niay  be  the  ueat 
of  discharge,  Ln  vhich  c&M  the  evidence  thus  aufiplied  aa  to  tlie  loca1ity  of  the 
tumour  is  tnat  to  be  relied  on  rathcr  than  any  Information  derived  from  any 
sab8equent  convulsion«  that  uiay  rcault.  Ttiere  may  be  loss  of  sense  of  nositioti 
in  the  paralysed  limbs,  bat  this  is  not  of  any  very  ^reat  value  aa  a  sign  oi  diseaso 
of  the  cortex,  in  that  it  also  occurs  when  the  lesion  is  in  the  intei-nal  caj^ule. 
Common  genaibility  is  aSected  in  a  way  that  it  is  iniportant  to  recognise.  There 
is  slig;bt  blunttng^  to  tactile  impresacne  in  the  parts  paralysed,  and  the  apex  of 
the  hrob  suSers  in  greater  degreo  than  do  the  proiimal  soginonts  ;  moreover, 
paticnts  tho  subjocts  of  such  oefcct  refcr  orroneousty  impressions  which  thoy  do 
perceive,  so  that  a  toucli  on  tho  backa  of  the  tingers  is  perhaps  referred  to  the 
bftck  of  the  hand,  whUe  one  un  the  latter  aituation  is  referred  to  some  part  of  tbe 
forcann. 

Ckuba  Okrebri. — The  evidence  on  which  we  rely  for  the  localisation  of  a 
tmnour  in  the  crus  ia  altemato  hoiuiplegia  characterised  by  afiection  of  the  Umba, 
anil  it  iiiay  Ije  tlie  li:)wer  part  of  tbe  face  on  the  oppostt«  side,  while  the  luusciea 
auppliftd  by  the  tliinl  nerve  are  paraly»etl  on  the  side  of  the  leaion.  When  tlie 
third  nerve  is  completely  paralyscd  there  is  ptoeia,  cxternal  strabi&muK,  and 
mydriasis ;  but  there  may  be  only  a  partial  affection  of  the  ner\'e,  in  which  čase 
the  levator  palpebrae  and  the  internat  rectus  are  most  Liablc  to  be  affected.  Both 
third  nervee  mav  enffer  in  conseguence  of  iuvolvcment  of  bolh  crura  by  the 
growth,  in  whicn  čase  the  limbs  on  both  side«  may  be  affectcd.  Instead  of 
paralysis,  the  utotor  defect  in  the  limbs  in  some  ca«es  is  ataxic,  while  in  others 
tremor  has  been  present.  Ansesthesia  of  the  oppoeite  side  of  tbe  body  does  not 
UBuallv  rcsult  vrben  a  tumour  involves  tho  tegmontum,  no  doubi  because  new 
growtug  tend  so  moch  to  disptaco  ratlier  than  destrov  tbe  nerve  etenient«. 

PoNs. — The  charaoteristic  sign  of  a  pontine  tesion  is  alternate  parAlyHis,  in 
which  the  limba  are  affected  on  the  opposite  side  and  tbe  parts  supplicd  by  the 
fifth,  sixth,  or  seventh  cranial  nen-es  on  the  same  side  as  the  tumour.  Aflection 
of  the  auditory  nerve  is  ciccptionaL  Tho  most  common  form  of  these  altomate 
hemiplegiaa  is  that  in  which  there  ia  facial  paratysts  of  peripberal  tyi>e  on  tbe 
side  of  the  le^iun  and  i;aralyi{is  of  the  Umbs  on  the  oppoeitc  side  ;  but  m  order  to 
bring  a)x>ut  tliis  ooudition  of  things  the  tumour  niust  be  situated  in  the  lower 
half  of  the  pons,  so  as  to  involve  tho  nucleus  or  the  roota  of  the  facial  nerve  as 
they  emerge  from  the  nuclous.  \Vhen  tlie  roftts  of  the  sixth  nerve  are  alTected, 
there  is  pai-a!yHi8  of  the  extemal  rectus  on  the  same  side,  wilh  inabilit^  tu  tnrn 
tho  eye  out  •  but  it  the  8ixtli  nucleus  is  iiivnlved,  there  is  in  additinn  aflection  of 
the  internal  rectus  of  the  opposite  eye,  in  so  far  as  it  ia  conceraed  in  the  act  of 
conjugatti  turning  of  tho  eye8  to  the  sido  of  the  lesion.  In  the  paralyKis  which 
resaltš  from  such  a  lesion,  tbe  eye&  may  be  tumed  slightlv  to  the  opposite  side, 
but  in  any  čase  the  patient  is  unable  l^i  tum  them  to  tlie  side  of  the  lesion. 
Although  afTected  in  thts  way,  the  intornal  rectus  usually  retains  it«  powcr  of 
actin^  with  its  fellow  on  convergence.  When  a  tumour  irritates  instead  of  de- 
stroymg  the  sixth  nucleus,  spasm  of  tlie  mu^les  inay  turn  t)ie  eyeB  tovards  the 
side  of  the  lesion.  In  the  event  of  the  fifth  nerve  being  affected,  ita  sensory 
portion  is  more  liablo  to  sutfer  than  is  its  motor  division,  but  not  uncommonly 
both  are  adTected,  bo  that  tliere  results  amesthesia  of  the  faoe  on  the  same  side  ; 
it  mav  be  preceded  by  neuralgic  pains  of  similar  distribution,  and  paralysis  with 
atropny  of^the  muscles  of  mastication  on  the  same  stde.  In  so  far  as  the  paral^scd 
limb«  may  be  anEesthctic,  in  somo  casos  there  may  bo  a  crossed  hennani(?thcsia  in 
vliicli  the  faoe  is  affected  on  the  side  of  tho  lesion  and  tho  limbs  on  the  opjmsite 
side.  Bilateral  6ymptoms  fre(iuently  occur  as  a  rcsult  of  tumours  in  the  pons, 
either  owing  to  SfCondiiry  )nvulvcmentby  presaure  on,orextonsiou  t«,  theonpo^ito 
aide  of  the  organ  when  the  growth  is  ongina]ly  unilatcral,  or  owiiig  to  tlie  nco- 
plasm  commencing  near  the  uiiddle  line.     In  such  cases  there  roay  be  bilateral 
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pualysis  of  tbe  limfas  and  toDgne  in  adtiitioD  to  510111»  impU<mtioo  ol  th«  fiftli, 
Bixthi  aad  aeventb  Derres  oa  bou  adsB.  The  most  Taried  pictoras  inay,  how«v«r, 
resaltfrom  poptioa  fenoo^  Mid  atMoe  disordeiB  h&T«  beea  uet  vilh  ia  oocmectioD 
vitli  gravtlis  in  this  atoation. 

HsDcrujL  Obijonoata.— The  ft«tiiw  bgr  wUcli  uunoors  in  this  region  &re  to 
1»  reoagnised  are  defects  ooDteonent  on  impUcation  of  tfae  glosao-pbaijnmd, 
TanUy  ipinai  aooeaaorr,  or  bypog;K»8aI  nerraL  together  with,  it  mar  be^  panuytic 
dmetM  m  che  limbB  on  both  or  on]y  on  ooe  side.  It  tfaua  bappens  tiiat  in  caaes  cf 
th»  kind  defeeti  ol  artiinilation,  difficoltv  ol  deghitition,  dtsUirbanoe«  of  the 
lieait*s  actioo  and  of  raspiratinn,  onilateni  or  btlateral  paml^sis  of  the  paUte 
vith  loas  ol  re6ex  action,  aod  paraljsis  of  one  or  both  vocal  oords  are  met  wich. 
As  in  tbe  caae  of  tbe  cros  and  pons,  tbe  motor  di^turbanoe  in  tbe  limbe  in  aooio 
caees  i»  doe  to  inco-ordinatiou  rather  tban  to  tnie  paraljais. 

Although  it  is  only  in  a  coiupoi&tivelj  small  number  of  cases  tbai  an 
opinion  can  be  expressed  as  U>  the  uature  of  ibc  neoplasiu  wiUi  anTthing 
approoching  to  certaiiity,  it  is  nevertheleaa  important  tbat  an  att«uipt 
ahculd  be  made  to  decide  this  question  in  eTei7  caae  owing  to  the  important 
bearings  ihat  the  nature  of  the  tumotir  has  l>oth  on  prognoeia  and  treat- 
ment.  ^ypMlu  sappliea  the  largeet  number  of  tumours  tbat  can  be 
leoogniaed  vith  the  greatest  degree  of  piobabihty,  wbile  to  tuberclt  may  be 
asBi^ied  the  aecond  plače  in  this  connection.  As  regards  other  forma  of 
intncnniiil  tumour,  it  is  Iarge]y  a  matter  of  surmias,  except  vhea  a 
piiniai7  gro\rth  of  kno\rn  nnture  exiats.  ot  bas  been  removed  &om  aome 
other  part  of  the  body,  in  whioh  caae  an  almost  posiiire  opinion  becomes 
]>a<»ible  both  in  regiml  to  carcinoma  and  sarcoma.  So  too  in  the  čase  of 
poraaitic  cjata,  the  nature  of  that  inside  the  skull  maj-  be  made  evident  by 
the  infonuatjon  suppUed  br  one  or  more  in  other  porta  of  the  bodj*.  The 
points  in  farour  of  a  srphmtio  growth  are  the  ago  of  tbe  patient,  a  histor)* 
of  infection  or  of  coDgeniUd  origin,  and.  in  the  absence  of  thoae,  the 
detection  of  aeeociated  Teeions  of  knowa  syphilitic  natiire.  Evidence  that 
the  tumour  is  on  the  surface  of  the  brain  is  in  favoiir  of  it6  l)eing  syi>hiUlic, 
wherea8  it  is  less  \ikely  to  be  of  this  character  if  deeplr  aeated  in  a  ccrebral 
hemisphere,  and  stili  leas  li]£ely  if  it  is  in  tbe  cerebeUum.  So  too  it  is 
unliktil/  that  a  tumour  vrhich  is  growing  very  alowly  ia  of  this  nature. 
Tbe  best  e\-idence  is,  however,  suppUed  by  trfahntnt,  for  the  8ymptoms  pro- 
dnoed  by  no  other  form  of  tumour  can  bo  »o  completely  remored  by  druga  aa 
is  poasible  in  8yphilomata.  As  regards  evidence  of  tuberculous  tumours,  t)io 
detection  of  d^case  of  a  like  nature  in  some  other  port  of  the  body  is  ali 
important,  Icas  so  in  cliildren,  hovrever,  thau  in  adults,  for  in  the  latter,  as  wc 
have  already  said,  introcranial  tumour  of  this  nature  rarely  cxista  without 
concomilaut  tul^erculous  disease  of  the  lungs.  lu  the  abacnco  of  sudi 
evidence  a  scrofulous  diathesis,  or  hereditary  histonr  of  tubcrculosia  must 
be  aUowed  to  exert  some  inHuenco  on  our  delit»onUious.  Tlie  fat-t  tbat  the 
patient  is  a  child,  and  tliat  the  grovrth  is  in  the  cerebeUum  in  a  {Miticnt  at 
this  time  of  Ufe,  are  also  of  some  value.  Kvideoce  of  rapid  growth  at  hrst, 
foUowed  by  a  Btationury  period,  is  suggestive,  while  when  8ymptom8  of 
tumour  become  complicated  by  those  of  general  meningitis  the  probabiUtiee 
in  favour  of  tubercle  become  very  stroiu.  Treatment  is  only  of  8QC0Qdary 
value  in  aiding  to  elucidate  Lhe  problem,  though  when  other  iudieationa 
BUggeet  tubercle  improvement  under  tonica  may  be  aUowed  some  \veight  in 
diagnoaia.  We  posaess  little  information  that  can  aid  us  in  determintng 
tbe  nature  of  other  forms  of  grovrtli,  though  proof  that  a  tumour  originated 
onlstde  tlie  bmin  is  in  favour  of  sareomn,  while  evidence  of  ver}'  slow 
growih  ia  in  favour  of  fihroma  or  gliojna,  though  the  latter  may  be  one  of 
the  moat  rapidly  grou-iug  forms  of  neoplosm.  Sudden  s^nuptoms  indiuative 
of  hiemorrhage  iuto  the  tumour  is  also  in  favour  of  glioma. 
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PROGNOBIS  varies  greatly  in  diUerent  cases,  though  in  no  instance  can  a 
cerebral  tuniour  be  regarded  otherwi8e  than  as  senous.  SevenU  coaaidera- 
tions  infliience  prognosia,  paramouut  among  \vhich  ia  the  natiire  of  the 
growtii.  K  sjphilitic,  there  is  a  good  chance  that  it  may  be  satisfactorily 
removed  by  druga,  but  it  must  be  reniembered  that  on  the  one  hand  such 
growths  may  recur,  and  that  on  the  other  absorption  of  the  tumoor  dces  not 
of  neeessity  niean  disappearance  of  ali  the  simptoma  to  which  it  gave  rise, 
for  irreparable  damagc  may  have  been  done  to  the  nen'e  element«  at  the 
seat  of  gi'owth,  or  the  resulting  scar  tissue  may  canse  persistent  epUepffy, 
though  the  latterclasB  of  čase  may  prove  ameuable  to  BUi^ital  intervention. 
Then  again  8yphilitic  disease  of  the  cerebral  veasels  iuay  be  so  advauced ' 
tlmt  a^rption  of  the  tmnoiir  availa  the  patient  Uttle.  Tubcrculoiis 
tumoura  are  not  iiucommouly  arreeted,  but  in  that  disease  of  a  like  nature 
mfty  coexist  in  some  other  part  of  the  l>ody,  prognoma  as  r^ards  life  may 
turu  on,  for  instance,  the  pulmonary  condition  rather  than  on  the  cerebral. 
In  the  čase  of  such  a  tumour  that  lias  becomc  8tationary,  the  svmptoms  to 
which  it  formerly  gave  rise  niay  improve  greatly  or  may  entirely  disappcar 
although  the  tumour  is  stili  preeent,  notably  is  thia  the  čase  when  the 
cerebelJura  is  its  seat.  In  ali  other  forma  of  cerebral  tumour  prognosis  is 
gravo,  except  where  there  is  a  reasonable  hope  that  the  growth  ean  be 
8ucc€88fully  removed  by  ojKration.  In  any  c'ju*e  of  intrucranial  tumoxir 
death  may  be  unex|>ectedly  saddeu,  but  apart  froni  thia  aocident  the  proliable 
duration  of  life  has  to  be  estimated  from  the  history  of  the  length  of  tirne 
that  ^rmptoms  hud  existed,  the  rate  at  whicli  Uiey  are  prugreasing,  and  the 
degree  of  tbeir  8everity ;  the  more  urgent  the  eyinptom8  tne  more  grave  ia 
the  immndiate  outlook.  The  seat  of  the  tumour  has  also  important  bearings 
on  this  quc8tion,  for  those  which  involve  the  meduUa  oblon^nita  or  {X)U8  as  a 
nile  tenjiinate  tife  more  r«pidly  than  tumours  in  other  situat.ians.  Valuable 
Information  may  be  alforded  by  the  state  of  the  optic  papilla,  for  intense 
double  optic  neuritis  of  rapid  onset  is  of  serious  imjmrfc,  while  when  there 
is  evidence  that  the  neuritis  is  very  chronic  tlie  probabihties  are  that  the 
unfavourable  progress  of  the  disease  wiU  lie  8low.  In  the  absence  of 
trephining,  one  of  the  most  favourable  signs  in  prognosis  is  a  diminishing 
optic  ucuritis. 

Tkkatment. — The  tivatment  of  cerebral  tumoura  is  of  two  kinds,  curative 
and  palliative ;  but  unfortunately  the  cases  in  which  cure  is  possible  are  far 
outweighed  by  those  in  wMch  palliative  measures  tan  alone  be  adopted. 
In  either  form  of  treatment  we  liave  both  druga  and  surgical  procedures 
which  are  of  use.  Two  dmgs  are  alone  of  any  reiil  value  in  the  curative 
treatment  of  cerebral  tumoura,  iodide  of  potagsium  and  mcrcury,  and  un- 
fortunately  syphilitic  tumours  alone  result  in  cure  under  their  influenc«. 
Treatment  by  these  druga  does  a  certain  ainuunt  of  good  in  Luberculous 
tumoura  also,  and  temporary  improvement  may  result  in  other  forms  of 
intracranial  growth,  so  that  improvement  under  this  regime  does  not 
nece8aarily  mean  that  the  tumour  is  Byphilitic,  although  in  this  variety 
alone  can  cure  1«  looked  for  under  auch  treatment.  Even  8yphilitic  tumours 
are  not,  however,  ahvay8  completely  cured  by  these  drugs,  for  h  certain 
amount  of  thickening  and  scar  tissue  not  unfrequently  reiuaiu  wliich  no 
amount  of  drugs  am  n^move.  The  meningea  are  atUierent  to  Uie  cortex 
under  such  circumstanccs,  and  the  irritation  which  results  niay  lead  to  per- 
sistent  c}iilep8y,  followed,  it  miiy  be,  by  demeutia  and  iusanity.  Thus  even 
in  svphilitic  cases  when  drugs  do  not  succeed  in  completely  reiuoving  the 
disease,  as  ovidcnced  by  a  eontinuance  of  Kome  or  aH  of  its  former  nianifesta- 
tioua,  the  cases  form  a  proper  and  suitable  group  for  surgical  intervention, 
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thepaatioa  of  t\u\  lfkw  in  imh  TMiinih  to  ofientiMi,  and  dien 

fvideMS  of  miOa^md  t^]^biBs6c  itianim  of  tih*  onAni 

ThBtempomy  mii^iiiiMHii  that —f  faHoir  tfae  bm  of  ia<&b  rf 

!  potMirinii  «Bd  oaremj  in  oaRbnl  tomiMus  ouer  than  thoae  of  ^rpliiliuc 
natnre  is  nalvtioMte,  in  fcfaat  it  myi>d«B  bke  hope^and  oocMioDa  aa 
amonat  of  ddaj  thafc  migfat  otfaennaa  not  be  catartaiaed  vfaei«  aoipcal 
iaterreotioa  is  onte  considecatioB.    To  be  of  raal  valaa  ia  the  treatmont 

i  of  ^rphilitac  tnmnoni  of  fl>e  laain  iodide  of  porMninm  nuufc  be  girea  ia  MX 
doBM,  aoeh  as  tbirtj  gnins  Uiree  times  a  daj.  and  the  dnig  ought  to  be 
piufaed  be^ond  tfaeae  Umite  before  ii  is  abaadaned  in  mny  čase  of  m  kind  in 
which  it  doea  not  sppear  to  be  inflnmning  the  oockdiKioa.  Moreover,  vhen 
iodide  of  potasnam  uone  fiub  in  its  ol^ect  a  beoefirial  resalt  oia^,  nevaibe- 
laaBt  be  obtained  hj  the  sdmfnirtrstiinn  of  mercutj  in  oo^jonctioci  wiUi  the 
other  dn^  Inanctaso  of  tbe  macaij  ar  its  adnunistiation  in  the  fonu  of 
giay  powder  aze  pniecable  to  other  modes  of  exhibating  the  drug  in  tbeae 
časen  Cod  /«r«r  oii  and  t9mia,  indi  as  are  in  rogae  in  tbe  tnatmeat  of 
tabeEGolone  disesso  ehenbeie,  are  sko  of  Talae  in  the  treatmeni  of  taber- 
culoos  tomottis  of  the  bndn.  Apart  from  the  temporarj  improreme&t 
obserred  under  treatmoit  bj  iodide  of  poU.ssium  in  some  casee  none  of  the 
other  forms  of  ooebnd  tomoor  are  Carourablv  ioduenc^  bj  druga.  £mi 
anenie,  whi^  has  been  tned  in  oases  of  samuua,  owing  to  the  '■lO^^iffg 
inflimnft*  thafc  thiB  dnig  ^ipeats  to  exert  on  this  form  of  growth  in  other 
parts  of  tbe  body,  bas  nad  no  obvioas  influence. 

The  curative  treatment  of  cerefaral  tmuours  hj  surgica]  means  has  met 
vith  btillioDt  snoceas  in  the  hands  of  skillai  surgeons  of  special  ejcpehenoe; 
but  onl^  a  oomparativel;  samU  proportioa  of  cases  of  Uie  kind  aUow  of 
Borgical  interrentioo  wiUi  a  ricw  to  enucicate  the  growth.  a  state  of  things 
due  to  a  varie^  of  drcumatanoeo.  A  large  numbcr  of  tumour«  are  so 
fiitu&ted  as  to  be  bejr ond  the  reach  oi  tbe  sut^geon.  others  though  aoceesible 
oocapj  too  eitensve  an  area  of  the  Inain,  or  are  of  such  an  infiltniting 
nature  that  tbe/  cannot  be  oompleteljr  rvmoved. 

Where  the  c-are  of  a  coebral  tumour  is  impossible  much  vukj  yet 
be  done  to  alleviaie  ihe  patienis  suBeiing.  Ali  i^ffiocal  exertiou  shouKl 
be  avoided,  and  os  much  mental  rest  ae  posobk  secnred ;  alcohol  ehould  I« 
forbidden,  and  constipatioa  guarded  OKsinat.  Of  the  vonous  drugs  thut  are 
in  use  for  the  relief  of  the  pain  pbenacetin,  autiprrin«  oroton  chlonil, 
cannabis  indica^  and  morphia  are  the  most  serviceable,  tuough  thu  last  natnod 
should  be  only  giren  vhen  the  paroxjams  of  piiiu  aro  so  severe  that  noue 
of  tbe  other  drugs  give  relief.  Cold  to  the  iietid  in  the  shape  of  the  ice-lvig 
is  of  great  service,  and  is  to  be  pretVrr«i  lo  either  counter-irriutiou  or 
leechjng.  Convulsions  are  Ia^sI  controUed  hy  bromidos  and  chloral.  \Vhero 
medicinal  treatment  fails  to  relieve  the  urgcnt  simptoma  of  a  cerebnd 
Uuuour,  vre  have  in  trephining  a  measurc  that  ia  of  the  gmatost  possihle 
benefit  in  suitable  casea.  ICot  only  are  headache,  vomiting,  and.  it  may  be, 
convulaons  relieved,  but  impending  death  Duiy  be  avorted  by  the  reUof  of 
intmcraniul  pressure,  and,  in  any  caae,  life  is  prolonsed,  and  the  tirne  I«1X 
to  the  patient  to  live  made  infimtely  more  tolerable  than  vrithnut  the 
operation.  Another  imjHirtant  cousideratioo  is  the  influonco  vrhich  treiihiu* 
ing  has  on  the  optic  neuritis.  which  quickly  submdoe  and  may  compIetely 
diaappcar,  so  that,  prorided  post-neuritic  atrophy  ia  uot  in  progress,  siglit 
may  thua  be  aaved. 
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Cbarlu,  mnd  othera.    Sraiit,  10M,  p.  avi.— I.  Stakh.  Alum.    Brmin  awrt9iy,  N,Y.  1M3. 
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ATBOPHT  OF  THE  BfAIN 

Atrophy  of  the  brain  may  l>e  general  or  local  A  limibed  degree  of 
general  atrophy  is  a  senile  change,  wliere  shrinka^^e  of  Lraiu  malter  ia  uot 
infrequeiitly  asaociated  mth  a  proportionate  increaae  in  the  amount  of 
cerebro-spinal  fluid.  Apart  from  thia,  in  some  rare  cases  atrophj-  of  the 
whoIe  brain  occutb,  although  much  moro  frequently  the  chan^  18  locaL 

Patkoloffical  Anatomt/. — There  is  alwa78  an  increase  of  connective  tisaue 
at  the  expenae  of  nerve-cells,  and  the  reault  may  be  a  aofter  or  a  harder 
brain  sulistance,  depending  upon  tlie  kind  of  sclerosia  which  accompanies 
or  ia  the  result  of  the  atrophic  procesa. 

Etiology.  —  Atrophy  may  occur:  (1)  Before  birth,  as  the  resuU  of 
luaternal  injury  or  imperfect  development  of  the  enibryonic  etructures. 

(2)  At  birtb,  as  the  result  of  iujurj  to  the  ekuU,  haemorrhage  causing 
preasiire,  or  [K>S8ibly  meniugeid  iudfiiiiiuation. 

(3)  During  the  tirst  years  of  life.  wheu  atrophy,  often  partial,  ia  due  to 
defectivc  development,  gruduully  caiising  moro  and  more  detinite  alterations 
in  the  brain  atructure. 

Partiftl  atrophy,  while  it  may  affect  any  part  of  the  brain,  more 
generaUy  occurs  in  one  cerobral  hemiaphere  in  vrhole  or  part,  in  the 
cerebellum,  either  one  or  both  lateral  lobes,  or  in  the  pons. 

There  may  \ye  atrop!iy  of  one  part  of  the  brain,  conaequent  on,  or 
associated  \vith,  a  similar  conditiou  in  another  part,  as,  for  example,  one 
cerebral  hemisphere  and  the  oppoaite  hemisphere  of  the  cerebellum,  or  one 
cerebellar  hemiaphere  and  the  oppoaite  basat  ganglia  and  olivary  body. 

Clinical  Features.  —  "VVhile  it  i$  uunecessary  to  refer  hero  to  the 
symptomology  of  hereditary  cerebellar  ataxia,  or  other  more  or  leaa  defined 
type8  of  disease  asBOciated  with  atrophy  of  the  brain,  it  is  sufi&cient  to 
remark  that  iutellectual  feebleness  is  genendly  coiticideut  with  imi)erfect 
development.  Hemiplegia  or  unikteral  weakne88,  vcry  fi*equently  athetoid 
movementa  such  os  poat-hemiplegic  chorea,  inuo-onlination,  and  not  ua- 
commonly  epilep3y,  are  associated  with  a  greater  or  lesa  degree  of  idiocy. 

Occa8ionally  no  Bymptom  has  resulted  in  caaea  where  WBll-marked 
atrophy  existed,  but  these  ure  botli  rare  and  iuexplicable. 

No  8i>ecial  treatment  can  be  given  other  than  that  based  on  general 
princ  iplea. 

HvpERTRornv  of  the  Braix 

Tliia  is  a  aubjoct  upon  wliich  much  discussion  haa  taken  plačo,  and  many 
theories  have  been  formulated  aiuce  Virchow'8  paper  iu  1856. 

HydrocephttUi3  and  neoplasina  are  not  included  uudur  thia  hcad,  and  it 
is  necessary  iu  mauy  casea  cai'efuUy  to  diatiuguish  between  hydrocephalu8 
and  the  condition  we  are  considering.  Hypertrophy  may  be  local,  but  ia 
more  frequeutty  general. 


PcUhological  Anatomi/. — Hypertrophy  of  the  brain,  os  Govrera  pointe 
out,  ehoold  meaD  proportionate  increase  in  ali  the  conatituent  porta  of 
which  the  organ  is  Dormally  composed.  There  are  inany  inetances  of  large 
biains  in  peraons  speciaUy  endowcd  ^vith  genius  and  intellectual  po\rer,  and 
also  in  thuse  who  are  meutaUy  deficient  In  the  former  Gowei'a'  definition 
holds  true,  but  in  the  latter  there  is  probably  an  increase  of  neurogUa,  aa 
Virchow  stuted,  in  excesa  of  nerve-cells  and  nerve-fibrea. 

There  ie  generally  a  proportionately  greater  oniount  of  whit€  malter, 
and  the  consist€ncy  of  the  brain  ia  much  fimier  than  normal.  In  eharp 
contrast  to  hydrocephaluB  there  is  a  dimiuution  in  amount  of  cerebro-spiual 
fluid,  and  the  brain  is  auiemic,  prubably  due  to  increased  presauiu 

Etiologg. — It  ia  posaible  that  dcficient  reaiating  power  of  the  cranium 
may  uocount  for  the  inereaaiug  grovvth  of  tlie  braia  suletanco,  and  therefore 
&be  greater  number  of  casea  occur  before  the  sutures  of  the  skull  have 
OBuned*  or  vvhere  oaaiticatiou  is  greatlr  detayed,  as  in  ricket«. 

It  ia  not  Bui-priaing  to  tind  that  the  condition  iniiy  run  in  families  for 
aeveral  generations. 

Climcal  Features. — Many  svmptouis,  auch  aa  mentol  enfeeblement, 
idiocy,  fita,  heudache,  meutal  excitement,  followed  by  temporary  coma,  have 
been  aacribed  to  thia  condition  ;  but,  as  Gowers  rightly  pointa  out,  they  niay 
or  may  not  be  associated  witU  it,  and  it  is  in  his  opinion  Incorrect  to  plače 
tho  hypertropby  of  brain  substance  in  u  causal  reUtionship  to  the  very 
varjing  Bymptoma.  Stili,  many  later  observers  agree  in  aaaociating  tliese 
groupe  of  8ymptom8  with  tlie  unatoinical  or  pathological  condition  — 
hyperlrophy  of  the  biuin, — and  give  many  couvincing  iustaucea  in  support 
of  thcir  argumenta. 

Soiuti  cascH  rcsemble  liydrocephalus,  others  meningitis,  and  othera  again 
merely  a  greater  or  lesa  degree  of  meatal  apathy,  wiLb  slosv  movemeuta 
as  in  eating  or  drinking,  and  stili  more  lethargic  thought  and  speech. 

In  tbeae  cases  the  balunce  of  neuron  and  neuroglia  ia  certainly  not 
normal,  and  therefore  they  muv  not  be  accurately  described  by  the  term 
hypertrophy,  but  ruther  by  eulurgement  of  brain,  with  a  greater  or  leas 
degree  of  eclerosia. 

Tke  treatirunt  is  aa  unaatisfactorr  as  the  prognosu  in  ali  caaes  wbere 
the  hypertrophy  has  produced  any  abnormal  phenomena. 

Cy8TS  of  thk  Brain  axd  Cvstic  Dkgenkkation 

Cy8t8  may  be  the  result  of :  (1)  Defective  development  (porencephaly); 
(2)  cy»t«  formtsil  a«  the  result  of  an  old  hjuinorrhage  ;  (3)  cy8t8  representing 
an  old  patch  of  softening ;  (4)  cy8ts  fomiing  in  the  substiiuee  of  encephalic 
tumotirs ;  and  lastlr,  (5)  dermoid  and  hydatid  cysts. 

(1)  PorencepfuJif. — Thia  term  ougbt,  aa  Heeohl  sn^gested,  to  be  aolely 
uBed  for  cavities  due  to  embryouic  en*or8,  where,  from  absence  of  brain 
Bubatancc  (cortex  and  sultcortical  tissue),  a  cuvity  is  left  whicli  in  most 
cases  coiiimuaicates  with  the  ventricle.  Cavities  formed  as  the  reault  of 
bajmorrhuge  or  from  aofteuing  foUowing  on  emboham  or  throutUisiB 
should  not  be  included  under  this  title  ;  stili,  as  Sachs  suggeeted  thabwhere, 
os  the  result  of  interforence  with  the  fcctal  brain,  u  ca\'ity  resulted,  such 
caaes  mighb  properly  be  called  ac<iuirod  poronc6phaly.  In  some  casea  of 
j)orencepniily  tho  cjivity  is  entirely  covered  in  hy  brain  substance,  in  others 
It  i»  invested  by  piu  and  arachuoid,  or  the  pia  may  be  retlected  uver  the 
wulls  of  the  cuvity,  CH[>cciaUy  near  the  cortex,  and  the  arachnoid  niay 
roof  in  the  funnel-shuped  space.  The  cerebral  hemispheres  and  the  islanu 
of  Reil  aro  conunon  sites  for  such  cavities.  A  radiating  distributiou  of  the 
vouu  6 
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cerebml  convolutiona  around  the  caTity  has  been  deecribed  by  Kundrat  M 
typical  of  true  poreiicephaIy,  and  the  jjriiuar}'  fiesures  of  tho  brain  are 
alw&j8  represeated.  When  the  CAvity  is  not  superficial,  the  cerebral  con- 
TolutionB  situated  over  it  are  narroned  and  depreeaed.  Kundrat  believes  that 
vhereas  in  trne  Cfisea  the  pia  either  cloeely  covers  the  cortex  vvhen  the 
cavitj  is  Bubcortical,  or  partiully  linea  the  ca^'ity  whero  the  c*ivity  com- 
muuicut^es  \vith  the  eubarachnoid  Hpace,  in  acquixed  or  epurious  coses  tlie 
pia  ncither  closely  covers  the  cortex  nor  dips  iuto  the  cavity  in  the  eame 
way  a8  in  the  true  cases.  "VVhere  tlie  cavity  conjuiunicutos  with  u  latoral 
Tentricle,  the  ventricle  is  dilutod  and  its  ependjma  thickeued.  The  akuU 
in  theae  cases  often  undergoes  ulteration  in  shape,  the  affected  Bide  being 
ia  aome  caees  increased.  in  others  dimiiushed  in  size,  and  the  face  iua7  be 
corTeK>ondiD^Iy  a^rmmetriciil. 

The  climcai  f^atures  Tary  greatly  with  the  aize  and  site  of  the  cavity. 
There  is  ahnost  alway8  mental  disturbance,  and  often  idiocy.  Loes  of 
Bpeech,  Bometiines  aight  and  hearing,  are  not  iufrequent,  as  in  a  čase  seen 
by  the  author,  while  spastic  i)araly6i8  Nvith  contractiire,  athetosia  and  great 
uiodification  in  aize  uud  simpe  of  limbs  are  comuion,  while  epLlepsy  often 
occurs.     Hemiplegia  is  not  infrequent. 

Tht  diagnosis  of  the  exi9teute  of  a  caTity  may  be  difficult,  although  it 
may  be  svispected  from  the  group  of  syniptoius  prcacnt 

Tke  yrog7U}sis  is  good,  so  far  as  life  is  concemed,  for  at  least  some  year8 
but  recovery  is  impossible. 

The  treatment  must  obviou8ly  he  based  ODly  on  general  principlea 

(2)  Cyst8  resulting  froni  hamorrhage  generaUy  occur  in  persons  who 
Bunive  a  cerebi-jtl  ha-morrhage  for  some  months.  The  walls  are  firm,  ochre 
coloured,  and  contain  htematoidin  and  hamosiderin  CTystal9,  while  the 
contents  vary  with  tlie  age  of  the  cyBt. 

(3)  Cy8t8  resulting  from  a  jintch  of  Bofteniug  contain  the  fluid  reniaiua 
of  softened  brain  tissue  from  vshich  the  fat  and  solid  elemonts  have  been 
removed. 

(4)  CyBta  are  not  infrequently  met  with  in  aarcomata,  eometimes  iu 
other  tumours,  and  requii'e  no  special  commeut. 

(5)  l>cnuoid  cyfit'H  are  except)onalIy  rare.  Kruse  has  deacribed  one 
caee,  and  has  noted  two  prerioua  reference«  to  caaes  described  in  literature. 
In  Kruse'B  čase  the  cy8t  nas  situated  in  the  neiglibourliood  of  the  fourth 
Tentriule,  and  had  caused  no  8ymptoma;  in  one  of  the  othera  the  cy8t  vras 
in  the  cerebeUtim,  and  wa8  associated  with  paraplegia. 

(6)  Hydalid  cy8t8. — A  number  of  casea  of  cei"ebral  hydatid  cyst8  have 
been  described.  The  syniptom8,  maiDly  irritation  folIowt'd  by  dcpressivo 
phenomena,  clo6ely  resenibfe  those  resulting  from  intracrauiai  tumour.  The 
cy8ta  are  generally  localised  in  poeition,  but  may  be  multiple,  and  very 
frequently  become  superticial.  They  inay  dry  up,  and  bo  lead  to  recovery 
without  any  interference. 

Cystic  degeturation  is  a  diseeniiuated  collection  of  cyBt8,  many  barely 
visible  to  the  nakeU  eye,  and  the  larger  ones  being  about  the  sizc  of  a  pea. 
Theae  may  run  together,  and  they  are  believed  bv  most  authorities  to  he 
due  to  dilatation  of  perivaecular  lymph  spaces,  althougli  the  evidence  ia  not 
coDcluaive.  They  have  been  met  with  m  caee«  of  loconiotor  ataxia,  pro- 
gressive  paraly8i8,  and  also  in  caacs  witb  no  meuUil  or  other  signs  of  brain 
diaturbanues. 

CUKONIC   FuOIiKKSSIVE  SOI-TKNINU   OF  TIIK  BRAIN 

In  the  white  matter  of  the  cerebral  hemisphere  there  is  a  r^ion  vrhich  is 
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*  »IHiUhI  pAK^  faf  ooniatl  umI  put^  by  oentnl  nutneni  ■rtmlM.  aad 
wfaKh  thentan  nflco  vten,  ■•  tbe  nmh  of  uit  utand  diaaM^  tb««  ii 
dftfirifntanttrirfiWfateonTtj«itothehtmiBL  Hrm.  it  Thn  rniiiH  trf  ■Thfim«>. 
far  ena^le,  pstcbes  of  softaing  ooear  m  kte  middle  Kfe  or  old  a^ 

Tab  grcmp  of  rooditini  oflMsilMd  VBosr  chronic  pngnBHTV  sonsuBg 
naj  not  4II  be  dne  to  ymBQkr  iBmM,  bat  tlwae  not  w  UMtnled  in  t«^ 
inespUetUe.  Tbe  ■oftcamg  is  slov  in  iJiiTttjuimiiiit  «ad  yogiw«r»  u 
'  Mtvuee^  aad  na/  ereatoallj  i&ToIre  aa  citouriie  ant  of  bnm  «tbsCUMk 

lile  wfaite  Batler  iDore  fre^ventlf  saffen  ia  the  oerehnl  Ka—i^tKoi^^ 
while  in  tbe  rarahalhim  ifc  JB  gOMnllf  tbe  gimy  oortioal  povtiaii. 

PaiJkaUgieat  Jmmtvmjf.—lhm  affactad  mM  an  nBeraUj-  whitidi  in 
cotonr,  and  of  aoft  miMiiMni     Tbqy  aw  coMoaed  «  tfaa  mnaiM  of  da- 

loUovaaaTeaiilt    TheTconbmtbemi^onirofoaaBsareoertNnljdiaaMed. 
riU  <Ma{«|0y  is  pcobabl^  alBOflt  «Btin|y  that  of  rascobu' diaeaae,  «Bp«oi^^ 
\  aihemBM,  aikd  kfae  mndrtinn   ia  ooe  often  affecting  debilitated  patienta 
ivbo  bare  pannfd  middle  USa. 

Th4  dimieal  /mhtrtB^  ae  Cu*  aa  thej  can  be  deaciibed  fram  x«co(dad 
ues.  aze  ver^  aimilar  to  tbcaa  met  witfa  in  MKbral  tbrouboaa.  oal^ 
nore  gradnal  in  oneet  and  advanoe. 

T&n  maj  be  prcmooitarj  sTmptoiD8k  sm^  aa  heaHarbe^  giddineaB»  and 
mentol  enfe^lement,  fbHoved  hj  unilatoral  aensinj  and  motor  pbenomena, 
sach  aa  ringling,  numbneaa,  veabkeas  in  one  limb.  and  spnadii^;  to  the  otber 
pactB  of  tbe  aame  ade.  ^paarn  maj  oocnr.  bat  is  infrequeat,  and  mental 
[  wwVnnwi,  althougfa  erentoaUj  eenerallj  weU  marked.  maj  at  firat  not  be 
i.  leocgniaable.  Hm  diBeaao  laals  far  montbB»  or  eren  jears,  and  duhng  tbia 
fcime  tbe  ajmptoma  beooaie  nioie  marked.  death  beong  due  aometimes  to 
bed-soree,  more  oft«n  to  mtctctiiT^at  diaeaae. 

Th€  diayno$is  is  often  difficnlt.    It  is  cloeelj  allied  in  sjmptomatoiagj 
to  oeiebral  thnmbaais,  and  it  alao  naBmblea,  aocarding  to  Govan,  intim- 
cranial  tomoor.    It  certainlj  lacks  tbe  defiDitenees  of  eitner  of  theae.    Optia 
'  neoritia,  aerere  beadacbe,  romiting.  and  foL&l  g^-iuploms  suggeat  tumour. 

Tht  profw>si$  ia  against  recoverj.  although  the  patient  maj  remoiu  for 
months  in  statu  jruo. 

The  trmtmtiU  mnch  reaeiublea  that  usuallj  recommended  fur  corebral 
thromboeis,  bat  is  not  verj  hopefiU. 

ACmt    ESCKPHAIJTIS 

Inflanimation  of  the  brain  maj  be  the  reault  of — 

(1)  Ipflammation  of  the  membranee,  to  which  it  is  a  necessarj  aeqiiol. 

(2)  Injurj  to  the  bmin,  auch  aa  b j  a  blovr  or  fmcLure,  and  bere  menin* 
gitifl  is  not  an  iDfrequent  accompaniment. 

(3)  A  local  irritant,  auch  as  disease  of  a  cranial  bone,  tlie  pressure  of  a 
tumour.  and  eo  forth. 

(4)  A  {uitch  of  cerebral  softooiug  or  a  hipmorrhage,  the  d^reo  uf 
inflamniatiou  varving  ^r^tlj  in  ditlereut  caaea. 

(6)  The  presenco  of  a  pus-forming  or  infectirc  organism. 

(6)  Closclj  allied  to  tbe  last,  there  are  caaes  which  are  uol  aH  provod 
to  bo  due  to  the  local  preeence  of  organianu,  but  wbidi  oocur  in  infeotiTe 

1  diaeaaea,  such  aa  Hjphihs,  influeuza,  tjphoid  fever,  erjsipelas,  acarlet  fevar. 
[Tbeee  caaee  ax«  often  descri1>cd  os  diascminated  enoeplmlitia,  or  dilTuao  non- 
■upparative  encephalitis. 

(7)  In  tetanuB,  in  hyperpjrexia.  and  in  not  a  few  oattti  of  tonamia 
intenae  local  areas  of  hj|>enumia,  with  aometimes  hmmuirbagee.  and  not 
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infrequeutly  p«rivaacukr  aggregation  of  leucocjtes,  are  ofteu  seeii  in  the 
medulla,  phenomena  stronglj"  suggesting  an  inflammatorj'  procesa. 

It  ahould  be  stuted  thut  puruleiit  enceplmlitiB  ia  describud  iiuder  "  Cerebral 
Abaceae,"  and  is  not  included  here  (p.  92). 

Patholofficdl  Anatomt/. — The  area  affectecl  U  alway8  red  in  colour,  tliuji  8harnly 
distinguishing  cerebritis  from  a  patch  of  ordinary  necrotic  softnning.  This  is  aue 
to  ha?morrbage  itito  the  area  anected  and  distension  of  vessels,  especially  capll- 
laries,  and  thcre  are  alway8  numerous  leucocytes,  e5pecial]y  around  tho  vessels. 
The  nerve-cells  and  tibros  uudergo  degeneratiou,  the  cells  8welliDg  up,  losing 
their  processea,  oflen  becoming  piRmented,  and  oventuaIly  may  break  down,  tlie 
medullat4?d  fibrea  uiidergoin«  \Viiileriaii  degeiieration,  and  the  axU  cylindera 
forming  beiid-liko  suellings  bofore  the^  too  bccome  unrecoguisable.  lliere  may 
be  well-marked  proliferatioa  of  neurogUa  ceUs  in  cortain  cases. 

The  area  of  cerebritis  is  never  sharply  outlined  from  heakby  tissue,  but 
neighbouring  braiti  mattcr  suflers  defimte  injury.  Large  areos  or  gmall  areas 
nuT  BuflTer.  There  aro  casra  which  havo  been  called  aoute  focal  cncephalitia, 
Rna  moGt  of  these  are  ba;uiorrImgic.  StriimpoU  contcndod  for  the  rccogui- 
tion  of  this  conditiou,  which  he  beliuves  to  be  analogous  to  ocutc  polio- 
myeUtiB  anterior,  aiid  Moebius,  Scliuiidt}  and  oUiers  havc»  deacribed  »uob  cases 
as  occurring  in  adults  and  children.  In  one  typical  čase  aci  area  of  deeply 
blood-staincd  debria  waa  found  in  the  left  corpua  striatum,  and  minuto  ha;mor- 
rhages  vere  scattered  over  other  parta  of  the  brain.  The  leaion  differs  from  that 
fuund  in  the  cord,  inasu)ucli  as  tfao  iuflamination  is  not  Umited  as  detinitely  to 
tlie  Ki'ay  matt«r.  Lan]y,  Redlick,  and  Beyer  duscribe  polio-eucep  hali  lis  aud  poLio- 
myeTitis  anterior  acuta  occurring  in  the  same  patrents.  Wernicke  first  drew 
attention  to  a  poUo-encephalitis  ocuta  ha.>morrbagica  superior  vhere  the  area  of 
oerebritis  involves  tlie  door  of  the  fourth  ventricle  and  the  Bqueduct  of  SyMu3. 
Hils  is  6imp]y  an  acut«  focal  encentialitis  in  which  hiemorrhago  is  luarked,  and 
vhich  occurs  in  a  special  aite.  Where  recovery  occurs,  partial  absorptiou  of  the 
softened  area  may  result,  just  as  in  an  area  of  Don-inflamniatory  aoftening,  or 
bcfore  a  fatal  issuo  suppurution  may  cnsno. 

In  dissoininated  encephalitis  there  may  bc  littlo  scattered  foci  of  inflamination, 
sometimea  conUining  micrococci  or  other  orgaiiisms,  and  in  Byphilitics,  scaltereo 
areaa  of  sclerosis  bave  been  described  by  Chaicot  and  Oombaulb,  wluch  aro  more 
often  cbronic  than  acute.  Secondary  dcgonoratiou  may  result  from  tlie  destruction 
of  brain  tiasue. 

The  ttiology  bas  been  already  to  some  exteut  given  uuder  the  table  at  the 
commcncement  of  tlie  article.  Aciitc  focal  cnctphalitis  has  reaulfced  from 
iuflueuza,  scarlet  fever,  meaales  (Henoch),  erjaipeUis,  dipbtheria,  while 
latelj  whooping-cough  (N«urath)  and  miinips  (Putnum)  have  been  held 
respousible  lor  individual  instaucea 

Acute  polio-enwpbalJt)s  hsemorrhagica  BUperior  appears  to  be  more 
q>ecia]ly  the  result  of  alcoholiam,  sulphurous  acid,  and  various  poLsons, 
euch  as  from  decomposing  meat.  and  Iastly  intluenza. 

Tht  clinical  /ealures  vary  grcatlv.  In  a  fiiiuple  caae  of  acute  cerebritis, 
headache,  sometimea  vomiting,  couvulsious,  delirium,  but  rurely  optic 
neuritia,  nii^ht  be  dcacribed  as  geuenil  phenomena,  apart  from  nny  focal 
8ymptoms  m£ely  to  result. 

In  acute  foeal  enccplialilis  or  polio-encephalitis  acuta  (haimorrhagica), 
the  disease  occurs  in  young  children,  ia  aeute  in  onset,  and  ttccom|>amed  by 
fever,  vomiting,  headtiche,  vertigo,  convulsions,  rarely  general,  ;inJ  sometimea 
bending  backwaril8  of  the  head.  There  is  generally  a  \vell-defined  stage  of 
irritutiou,  wluch  givea  plače  to  a  paralj^tic  stage.  The  aymptom8  just 
referred  to  characteriso  the  irritation  stage,  while  paraly8is  of  musclca  or 
limbe,  monoplegia,  bemiplegia,  sometimea  aphaaia,  with  eventually  stupor 
and  coma,  develop  during  tliu  second  part  of  the  illness.  Cheyne-Stokee* 
breathing  ie  not  uncouunou,  aud  the  puUe  is  often  rapid.  Optic  neuritia 
may  occur,  and  sometimea  piiraly8i8  of  cranial  uer\'es.  Death  geuerally 
result«  in  one  to  two  weeks.      Wliere  reoovery  ensuea,  such  sequebe  as 


BRAIN— TNFIAMMATIONS 


69 


epilepej',  hemichorea,  and  often  imbecility,  very  frequeDtly  develop.  la 
poUo-«nc«phalitis  acuta  bsmorrhagica  supcrior,  beaides  the  ophthalmoplegia 
to  wbicb  ic  gires  rise,  there  is  tbe  same  suddea  ODset,  generallj  in  a  pntient 
who  bas  long  indulged  in  esceae  of  alcobol.  There  iB  cenorallj  little 
P7rexia,  biit  sLeepleBSiiees,  reetleesneeB.  almoBt  amoimting  to  doUrtum,  rareljr 
stupor,  and  then  the  gradual  increosing  ophthalmoplegia,  with  aometimes 
the  lerator  palpebrce  superioris  or  the  spbincter  iridis  exempted.  Nyfitag- 
mua  is  common,  and  often  diflieulty  in  nralking,  much  like  oerebeUar  ataxia, 
is  noted.     Optic  neuritis  m&j  alao  occur  in  some  ca8e& 

In  what  18  described  aa  acute  difliise  non-siippurative  encepbalitis,  the 
leaion  may  closely  reeemble  in  character  the  hiemorrhagic  poUo-encephalitis 
already  referred  to,  being  in  tbia  instance  eimplj  more  exten8ive  in  area ; 
but  there  are  other  cases  wbich  are  rarelj  eo  acute,  and  if  they  begin 
acutely,  generally  become  cbronic.  Theee  are  prebably  abnoet  entirely  of 
8ypliilitic  origin,  altbougb  any  toxic  agent  may  be  responsiblo  for  a  pro- 
portion  of  the  cases.  The  clinical  featuree  of  tbis  type  of  encephalitis,  with- 
out  entoring  upon  the  subject  of  cerebral  8yphilia,  consist  of  dull,  sometimes 
deep-aeated,  headacbe,  fever  with  delirium,  or  occa8ionally  stupor.  Convul- 
Kions  aod  focal  pbenomena,  such  as  twitcbing,  spasms,  and  later  paralysis,  may 
be  weU  marked,  and  not  infrequently  there  is  amestbesia.  Tbe  diseaae  roay 
advance  fairly  rapidly,  or  niay  become  quie8cent  and  more  chronic.  In  eome 
cues  an  extensive  area  of  brain,  such  as  one  hemiaphere,  may  be  involved. 

So-called  disaeminated  enc«pbalitia  may  give  riao  both  to  general  and 
focal  Bymptom8,  and  tiiay  eventually  become,  wbere  pus-forming  organisms 
are  preaent,  a  diasemiuat^d  suppurative  encepbalitis. 

No  special  reference  is  required  to  the  clinical  features  duc  to  the 
inflanuuation  reaulting  from  a  hormorrhage  or  pabch  of  Boftening  (uon- 
inflanimatory  io  origin).  It  is  the  irritation  of  a  foreign  body,  and  prob- 
ably  the  riao  of  temperature,  twitchinc8,  and  irritation  pbenomena 
manifested  twelve  to  twenty-four  hours  aTter  a  cerebral  hoemorrhage  are 
due  to  tbis  frequeDtly  trivial  and  very  localised  encepbalitis. 

TTie  Diagnosis. — It  is  always  diŠicult  to  be  certain  where  encephalitiA 
has  commenced  until  definite  eymptom8  referable  to  the  brain  render 
the  diagnosis  certain.  Tbis  is  so,  for  instance,  in  traumatic  cases  where  the 
brain  has  been  injured  by  a  punctured  wound. 

The  extraordiuary  acuteness  of  the  liasmorrhagic  casee  and  tbe  opbthalmo- 
plegia  where  poUo- encepbalitis  acuta  h.emorrhagica  auperior  occurs  Iiclp 
greatly  in  the  diagnosis.  In  the  ditfuse  uon-suppurative  encepbalitis  due 
to  syphiliB  there  may  be  tbe  greatest  difficulty  in  recogniaing  tbe  ezact 
nature  of  the  diseaae,  and  distinguishing  it  from  diHiise  meningitis.  The 
two  conditions  are  often  combined,  but  as  a  rule  difTuse  encepbalitis,  if 
recovered  from,  leavee  marked  pennanent  effecta,  and  in  diiVuse  encepbalitis 
there  ia  more  intt^lliKitiMl  loes  tlian  in  diffuse  meningitis.  A  focal  encepba- 
litifl  may,  if  recovered  from,  leave  no  mental  dcfect.  In  ali  the  forma  of 
□on-Buppurntive  encepbalitis,  optic  neuritis  is  mucb  Icss  common  thao  io 
cases  of  oerebrel  tumour  or  abscesa,  but  it  doee  occur. 

Tke  prOfffum$  varies  with  the  type  of  onccphalitis  under  consideration. 
X%  iš  bad  in  the  htemorrbagic  typeB,  and  in  ali  caaee  wbore  a  virulent  toxiD 
or  micTo-organism  ia  concemed  locally  with  the  condition.  Sypbilitic  caaes 
may  improve  undor  treatment,  nnd  tbe  inflammation  around  a  hiemorrhage 
or  patcb  of  softening  is  only  serious  whea  it  is  very  severe  in  degree.  The 
encepbalitis  aseociated  with  traumatic,  tuberculous,or  other  forms  of  menin- 

fitis  may  be  conodered  to  be  Becoudary  to  the  meningeal  inflammation, 
ut  if  very  acute,  is  inevitably  fatal. 
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Tin  ireatmcTU  is  much  the  same  as  for  meningitiB :  reet.  sedativee,  cold. 
or  coimter-irritation  to  the  bead,  purgation,  and  espociallj  the  uBe  of 
calomel.  For  very  ticute  cases  Uie  sick-room  bIiouM  he  kept  durkened,  ice 
bags  to  the  head,  and  bleediuj^'  or  leecliiug  is  of  eervice  unlese  in  very  ana*mic 
patientB.  Antipyrin,  aalicjlates,  and  quimne  have  been  recom  men  deti,  and 
also  larse  doeea  of  calomeL 

Anti8yphilitic  rem^es  slioiild  be  ordered  in  suitable  cases,  and  such 
sedatives  as  brouiides,  hjosune,  and  otlier  opiates  are  frequent1y  ii»eful. 

CURONIC  ENCBPHALIT18 

Any  of  the  acute  forms  described  already  niav  become  chronic,  and  as 
the  membranes  often  suffer  along  with  the  brain,  the  tenu  meningo- 
enoephalitis  has  sometimes  been  used,  and  esi^ciallj  for  the  more  chronic 
forms.  There  are  probably  many  forms  of  encepbalitis  which  are  chronic, 
such  as  the  (jnceplialiLis  foiind  in  the  neighbourliood  of  tumours,  and  it  is 
possible  that  in  some  caaes  of  cerebral  sclerosia  there  may  be  au  iuflam- 
matory  element  in  the  patches  so  affected.  Where  brain  substance  lias 
been  compresaed  by  a  hifmorrfiage  it  undergt>e3  liardening,  aud  the  eon- 
nective  tissue  in  it  increases  in  amount  at  the  expense  of  nerve-elements 
proper,  aud  this  has  been  thouglit  to  be  a  chronic  infiammatory  proceas. 
altbough  it  is  very  doubtful.  There  is  no  reason  to  doiibt  that  aclerotic 
patches,  such  as  may  occur,  although  rarely,  in  svphilifi,  are  of  inflammatory 
origin,  and  are  in  fact  a  chronic  euceplialitis.  Such  caaea  have  been 
described  by  Charcot,  CTOinbault,  and  othf.m. 

In  general  ]>araly3i8  of  the  insane  there  ia  a  chi-onic  iuflammation  of  the 

membriines,  inuhiding  the  ependynia  of  the  ventricle,  with,  in  addition,  a 

Buperficial  chronic  enceplialitis.      The  clinical  /caturtu  i:equire  no  special 

reference  here,  and  the  treatment  must  be  on  general  lines. 

LITERATURE.— For/M  of  EneephalUit :  1.  OmtsnEiM,  H.  Lehrb\u:h  der  ^emnlrank- 
heilen,  2d<1  editioD,  Berlin,  1898. — 2.  AiTophy,  HyperiTopky,  Cys(a,  ete. :  Qower'»  lHaetu«t 
9f  the  JVflftVtt*  Sy»tem,  roL  i.  London,  1888.— 3.  Portncepkali/ :  Hescol.  Prager  yi^4t- 
fakrtudar.  185fl  ud  1898.  4.  Kundrat.  DU  Poreneephalt«  Oras,  IBSri.—Oetural :  5. 
Milu.     Tke  Kenrmš  Syit«m  and  iu  Distatts,  1898. 
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In  dealing  with  cases  of  disease  or  injurj  to  tlte  brain  it  is  uece6sary 
not  only  to  diagnoee  the  nature  of  the  disease  or  injury,  but  also  its  exact 
situntion.  Unfortunately  there  is  stili  a  considerable  part  of  the  brain  the 
esact  functions  of  which  are  not  understood,  and  this  remark  applies  parti- 
cularly  to  the  right  bemisphere;  but  of  late  year8.  o\ving  to  the  researcheg 
of  Ferrier  and  otherB,  we  have  become  cognisaut  of  the  relation  between 
certain  are^ts  of  the  brain  and  the  parts  of  the  body  which  they  control. 

Thesc  arcas  have  bccn  mapped  out  on  the  brain  by  espehmental  aud 
clinical  research,  and  as  the  result  of  post-mortem  observation,  and  do  not 
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necessaril/  correspond  exactly  viiih  definite  anatomical  convolutions.  It 
shcmld  be  underatood  that  the  representation  of  any  set  of  musclea,  e.ff.  of 
the  muscles  of  the  thumb,  ia  not  8trictly  coD&ned  to  the  area  allottcd  to  it, 
but  is  odIj  centred  or  focuesed  in  tho  area,  and  sproads  into  other  aur- 
rounding  parts  of  the  brain,  fading  graduallj  away  as  you  leave  the  focus 
area.  This  ezplains  the  fact,  that  if  the  aroa  corresponding  to  any  eet  of 
muecles  have  been  destroyed  by  diseaae  or  removed  by  operation,  and  paTalyBi8 
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no.  L— DiMnn  1o  ioclicftU  metliodi  tor  flndliu  tbp  jMMitIfm  of  tb«  Bmiii«  of  HnUndu  (FItX  th»  dutira  of 
8/lvliM  (SL),  Ute  p«ri»ta-«cciptul  rinan,  kmI  UmUho  oriiUuhmcnt  of  th«  tcntorlum  c«rvbeUi  to  Uic  toild«  Ot 

of  tbe«e  umscU«  thereby  caiAed,  it  is  poesible  for  the  functions  of  the 
removed  area  to  be  gTadtially  taken  up,  more  or  lese  complotoly,  by  anr- 
rounding  partH  of  the  brain,  and  povrer  to  be  restored. 

The  following  are  the  areas  of  the  brain  with  which  the  8Ui|;eon  ia 
chiefly  concerDe<i : — 

(1)  The  Honsori-motor  or  Rolandic  area;  (2)  the  areas  far  apeech;  (3) 
the  areA  for  aight ;  (4)  the  area  for  hearing ;  (5)  the  area  for  smeli  and 
tttste.  The  position  and  functions  of  thesc  various  ccntres  have  Blready 
been  indicated  Cp-  l^)- 

CEitEfiKO-CRANiALTomcRAPiiv. — It  is  niK'e88ary  toaacertain  ihp  relatioii 
of  the  vahoua  centrea  on  the  cortex  to  duBnite  points  on  the  surface  of  the 
dtuU,  80  that  the  sui^eon  may  bo  able  to  aocurateIy  expo0e  any  sucb  centre 
with  the  trepltine. 

As  those  purts  of  the  cortex,  of  which  the  functions  are  bitherto  best 
knowu,  lie  for  ihc  most  part  in  cloae  relation  to  two  important  fiaaures, 
viz.  thoee  of  Holaudo  and  Sylviu8,  it  will  be  sutficiont  for  our  purpose  if  wo 
iiidicntt!  a  aiiiiplo  plnn  for  li^Ating  these  fissiiruH,  and  one  or  two  othcr 
jKiiuta  of  the  braiu,  in  their  relatiou  to  the  akull  surface. 

Fis9UT9  of  Rolando. — Lay  down  a  line  from  the  glabella  (G)  to  the 
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esternal  occipital  protubcmnce  (O).  Bisect  lUis  line  at  M,  aud  lake  a  point 
(R)  half  an  meh  behind  its  middie  point.  Thi8  corresponds  to  the  upper 
end  of  the  fissure  of  Rolando. 

Draw  a  line  3§  inches  loiig,  dowiiwards  aud  for\vaTd&,  at  an  angle  of 
G7o^  with  the  line  GO  to  the  point  F.  The 
Line  FK  will  coiacide  almoat  exactly  with  the 
fiasure  of  Eolando ;  the  tissurc,  however,  in  ita 
loiver  third  turus  a  little  back\Tard  and  be- 
comes  slightlv  more  vertical  than  a  Btraight 
line  bet\veen  It  and  F. 

Tlie  angle  of   675'  can  eaaily  be  obtained 


Fio.  S. — IMajtnm  to  khow  ClilHi«'« 
mrtliad  fordetMmtnhiff  thvpoaitioi]  of 
th*aDt«rior  bnnrh  of  tn«  nitadk  in«iiln< 
BtaiiLiUrf. 


by  folding  a  flqiiare  sheet  of  paper  npon  itself 
80  as  to  make  a  triangle;  thin  gives  you  ttie 
angle  of  45"  at  the  comer  bj*  halving  the  right 
angle  of  90\  By  foldiug  the  ]>aper  aeuin  upon 
itsclf  in  the  same  direction  so  as  to  halre  the 
angle  of  45°,  you  now  oblain  the  right  angle  of 
the 8quare subdivided  into  four  angles  of  225°  eacli.  Three  of  tliese  anglea 
taken  togcthcr  nmkc  up  Ihc  reqinred  angle  of  67'5°,  and  by  appl)ing  t!ie 
[>aper  to  the  skull  in  the  reqiiisite  nHmner,you  csan,  with  siiflicient  afcuracy, 
deteniiine  tlie  line  of  the  Kolaudic  tisaure  (Chiene).  Horaley'8  metal  cyrto- 
uicter,  compoaed  of  two  strips  of  dexible  metal  lixed  to  one  another  at  an 
angle  of  67  ,  may  be  used  for  the  same  purpose,  but  it  is  uunece8sary. 

The  Fissnrf  of  St/lvius. — I)raw  a  basie  Ime  (AB)  from  the  lower  tnargin 
of  the  orbit  back  to  the  auditory  rneatus. 

•  Then  draw  a  second  line  parallcl  to  and  above  AB,  from  tho  external 
augular  procesa  of  the  fi"outtil  bone  biickvanlR  IJ  inches.  Take  a  point  S 
J  inch  above  tho  poeterior  estremity  of  this  line,  and  thia  wiU  correspond 
to  the  anterior  extremiLy  of  the  fiseure  of  Syh*ius. 

Next  draw  a  line  from  S  to  a  point  L,  f  inch  directly  below  the  aumniit 
of  the  parietal  eminence;  the  line  SL  wiU  lie  over  the  fissiire  of  Sylvius; 
the  short  anterior  limb  of  the  fisstire  mns  upvards,  almoat  vertically,  for 
about  1  inch,  from  a  point  |  inch  from  the  anterior  extremity  of  the  line 
SL.     The  fiasure  of  Sylviu8  is  about  4  inchea  loug. 

If  the  line  SL  be  produced  backward8  to  the  middie  lino  of  the  head  so 
as  to  meet  the  line  GO,  the  point  of  their  junction  wt11  indicate  the  position 
of  the  jKiriHo-occijfiital  fissure.  Thia  is  useful  in  determining  the  anterior 
uiargin  of  the  occipital  lobe  in  cases  of  interference  with  vision  due  to  brain 
lesion. 

Tfie  trntorium  cfrchdH  is  attAchcd  to  the  skull  along  a  line  drawn  from 
a  point  1^  inch  behiud  and  |  iuch  abuve  the  extemal  auditory  rneatus  to  a 
IX)int  i  inch  above  the  external  occipital  protuberancc. 

The  left  hemisphere,  being  in  righl-hauded  persons  more  developed  than 
the  riglit  hemiaphere,  is  often  found  to  extend  beyond  tho  middie  line  of 
the  head  qh  draw*n  from  tliG  glaljella  to  tho  occipital  protul>eranco. 

To  fiud  the  anterior  hranch  uf  tke  middie  maiingeal  artcry  (a  ressel 
from  which  intnicranial  hjcmorrhage  is  very  coramon)  di*aw  u  Jirst  line 
from  the  extcmal  angular  procesa  of  the  frontal  to  the  parieto- occipital 
fissure;  DTaw  a  sccoml  line  from  the  external  augular  procesa  to  the  root 
of  the  zygoma  immediately  above  aud  in  front  of  the  extemal  auditory 
rneatus.  Bisect  this  line,  and  from  its  centre  draw  a  third  line  to  the  mid- 
point  between  the  glabella  and  inion.  At  the  point  where  this  ihitd  line 
mtersects  the  Jit&t  line  will  be  found  the  vessel  in  queation  (Chiene). 

Opebativb  Measures. — While  tho  description  of  some  of  the  details 
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of  operative  procedure  in  the  caae  of  the  various  conditions  of  disease  und 
injury  of  the  brain  may  be  found  under  tho  different  hcadings  of  epilep8y, 
oerebral  tiimour,  etc.,  it  will  I«  as  well  at  this  Rtage  to  Iay  dovvn  nilcs  which 
will  npplv  generally  to  surgical  operatione  on  the  brain. 

Preparation  of  thf  Patient. — Tbe  paticnt  should  be  kept  in  l)ed  for  a 
few  day8  before  opemtion ;  a  lo\v,  digestible,  diet  giveu  ;  the  bowela  ehould 
be  opened  on  the  morning  of  the  opemtion  by  a  purgative  given  the  night 
before,  and,  if  neceiisary,  by  an  encnia  in  the  inoming. 

If  he  hafi  been  takmg  bromide  of  potassium  for  epilep8y,  it  is  as  weU  to 
»top  it  »everul  day8  Irefore  operation,  as  it  leesens  liis  power  of  resisting  the 
i  shock,  which  is  often  Ycry  severe. 

The  head  should  be  coniplctelv  ehave*!  at  least  twenty-four  houra  before 
operatiou,  repeatedly  wa8hed  with  soap  and  wat4ir,  then  scrubljed  v.ith 
turpentine,  and  su)>BequentIy  \vith  sulphuric  ether.    A  compress  of  sterilised 
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L— Dtvnm  ahovlng  r*latlon  of  bnin  totltOBMiin«  of  Ui«  »knll,  miiI  to  tlit  nUdl«  incnlneml  Ait«rf. 

r^,  Uo«  of  atUchmmtortontorlam  totntivr  upcvt  of  tbeBkulL 

gauze  wrung  out  of  a  eolution  of  fonnalin,  corrosiro  sublimate  (I  in  2000) 
or  carbolic  acid  (1  in  40),  covered  vith  mackintosh,  should  then  be  applied 
«t  leaet  twelve  hour?  before  operatioa,  and  must  be  kept  on  until  the 
L  oomniencement  of  the  operation. 

BefoTe  thia  compress  is  put  on,  it  is  os  well  to  meosure  and  mark  out  on 
tbe  scalp  with  nitrate  of  silver,  or  a  sterilised  aniline  pencil,  any  Line 
required,  sucb  as  the  fiasure  of  Rolando  or  Hssure  of  Sylvius. 

Immcdiately  before  the  operation  a  hypodermiG  injection  of  from  ^  to  j 
srain  of  morplua  should  I«  administered ;  this  has  Iho  double  objeot  of 
feaeening  hiemorrhage  froni  Ihu  brain  by  contructing  the  arterioles,  and  of 
alIowing  lite  patieut  to  1«  kept  uuconscious  during  the  operation  with  a 
muci)  smaller  quantity  of  the  Hna-sthetic. 

Iliere  is  uo  ^uestion  that,  wliere  an  anasOutie  is  uecesaary,  as  it  alway8 
^Ib  u&leaB  the  patient  be  comatose.  chloroform  is  the  best.  as  its  use  is 
onipanicd  by  niuch  less  congcation  of  the  cercbral  ressels  than  when 
er  is  given. 
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Dktails  of  Operation. — The  head  should  bc  kept  fairlj  high,  and 
on  a  good  firui  pillow,  so  as  to  lessen  li^morrhage. 

Whea  the  patient  is  under  the  iufluence  of  the  antesthetic,  the  8iirgeon> 
having  UkeD  scrupulous  čare  to  render  his  hands,  instrumenta,  etc.,  aseptic, 
firat  borea  a  hole  wth  an  awl,  or  other  suitable  instrument,  through  the 
Bcalp  into  the  skull  at  one  or  more  point«,  bo  os  to  accurately  mark  out  on 
the  akuU  the  exact  line  of  the  fiseura  of  Rolando,  or  any  other  region  he 
may  wish  to  identify,  corresponding  with  the  marks  he  lias  already  made  on 
the  aurface  of  the  scalp.  When  the  scalp  flap  is  retracted,  he  will  then 
have  these  marka  on  the  bone  to  guide  him  to  the  area  which  he  wiBhe8  to 
expo8e. 

The  Incision  in  the  Scalp. — The  scalp  being  then  once  moro  carefuUy 
waehed  with  ly8ol  solution  (1  in  100)  or  carbolic  eolution  (1  in  40),  the 
surgeon  makee  a  horse-ahoe  flap  over  the  aite  which  he  vvishes  to  trephine.* 
The  ilap  eliould  be  a  good  deal  bigger  than  the  expected  trephine  opening, 
and  ibs  baae  ahould  be  ao  aminged  as  to  inclnde,  as  far  as  possible,  the  chief 
arteries  and  nerves  coming  to  the  part,  ao  that  the  blood  and  nerve  8npply 
shall  he  interfered  ^vith  as  little  as  may  he.  As  a  nde,  it  is  ob  weU  to  loave 
the  pericrauium  on  the  bone  and  not  attempt  to  remove  it  with  the  flap  of 
acalp ;  but  this  doas  not  matter  much.  The  usual  plan  is  to  open  the 
pericranium  by  a  separate  cnicial  inciaion  8ufGciently  to  aUow  the  trephine 
to  be  applied  to  the  uncovered  bone. 

27*«  Opening  of  tke  Bone.' — In  trephining  the  skull  the  follo\ving  pointa 
are  worth  rememberiug : — 

T)o  not  make  too  sinall  an  opening.  For  the  purpose  of  eiploring  the 
brain  or  meniagea  a  trephine  of  at  lea^t  1  to  lA  inchee  in  diameter  is 
advisablc. 

As  asepsis  is  of  great  importanco  in  brain  surgery,  and  aa  the  old- 
faahioned  trephines  aro  very  difficult  to  ateriliae,  it  is  safer  to  use  an 
instrument,  auch  aa  fialt'8  or  Hor8ley*B  trephine.  which  can  be  taken  easily 
tO  piecee,  and  which  can  be  reudered  aafe  by  boiling. 

One  must  hear  in  mind  that  diflerent  skulU  vary  enormou3ly  in  thick- 
nefle,  and  that  the  individual  normal  skull  varies  very  much  in  this  respect 
at  different  parts.  Thua  the  frontal  bone  ia  throughout  U8ually  very  much 
thicker  than  the  inferior  part  of  the  parietal,  or  that  part  of  the  oecipital 
on  each  side  of  the  middle  line.  Again,  the  diploe  is  absent  in  most  of  the 
BquamouB  bone  and  in  the  oecipital  fosaa',  and  is  ficaF«*ly  to  be  recogniaed 
in  the  čase  of  very  old  or  very  young  patients. 

In  applying  the  trephine  one  ahould  avoid,  if  jK)s.sible,  pliicing  it  over 
the  sinuses  or  large  brauches  of  the  meningeal  artery. 

Taking  into  consideration  the  convexity  of  the  akuU  ond  its  very 
Tarjing  thickness  at  diflerent  points,  it  is  necessary  to  be  careful  in  uaing 
the  trephine  to  make  it  bear  e<|nally  aH  round  the  cutting  surface,  and  to 
test  the  depth  of  the  groove  every  now  and  then  with  a  probe  or  quill  so  as 
to  make  sure  that  the  dura  mater  or  brain  be  not  damaged. 

If  the  probe  indicates  that  one  part  of  the  groove  is  deeper  than  the 
rest,  or  that  the  bone  ia  cut  completely  through,  čare  must  be  taken  that 
the  trephine  be  alanted  so  aa  not  to  bear  on  that  part  of  the  groove. 

It  ia  important  not  to  U9eany  fnrce  in  attempting  to  lift  out  the  diac  of 
bone  with  the  elevator  before  it  is  completely,  or  at  least  very  nearly  com- 

*  Tlio  oUI  trniciA]  innision  i»  now  abandoned  u  les«  ronvenient  and  rnom  aftt  to  be 
followed  by  liomia  cerobri.  Where  there  ii  alretdf  a  vround,  u  in  some  c-isob  of  compoiiud 
frat-tiiro,  tbU  wouQd  n)ay  be  enlargdl  if  ii4oewary  iu  tur  dircction  ;  but  where  possibte,  it  1»  »t 
wcll  not  to  have  tbe  Btitcbes  in  the  scalp  dirootl;  orer  the  gap  iu  tho  bone,  but  to  adhere  to  tb« 
priDcipI«  of  th«  horao-ihoe  flap  m  far  a>«  maj  1». 
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pletely,  cnt  through.  If  tliia  mi&take  be  made  the  disc  ifi  apt  to  eplit  in 
half  through  thc  diploo,  tlic  inner  table  being  left  behind  at  the  bottom  of 
the  wouad,  and  giving  considerable  ti-ouhle  to  remove. 

Sraart  bleeding  occasionallj  occurs  during  the  operation  of  trephining 
from  the  vessels  in  the  diploe.  If  at  ali  severe,  it  maj  be  stopped  either  by 
croahlDg  the  bone  opposite  the  bleeding  epot  with  a  strong  pair  of  forceps, 
by  plugging  the  bleeding  vessel  with  a  small  piece  of  steriUsod  gauze  or 
eponge,  or,  jierhapa  best,  by  HoraIey'8  puttj,  which  is  compo&ed  of  carbolic 
acid,  1  part;  oil,  2  parts;  and  \vax,  7  juirls.  Thia  material,  or  sterilised 
wax,  should  alwayfl  be  at  hand  \vlien  the  skiUl  is  to  be  opened. 

When,  for  any  reason,  the  original  trephine  opening  ia  not  found 
sufHcient  for  the  purpose  iu  hand,  it  uiay  be  eularged  by  Hofliuanus  goiige- 
forcepe,  the  bone  being  thua  quickly  nibbled  away  over  a  eufficiont  area ; 
or  a  Becond  trephine  opening  may  be  uiade  at  a  ehort  distance  from  the 
tirat  one,  and  thc  bridgc  of  bone  between  t}ieui  cut  acrosa  with  Hey'8  8aw% 
and  removo<l  \vit!i  powerfuI  bone  pliers. 

Such  a  briilge  of  bone  may  also  be  quickly  cut  through  by  a  rotatory 
8aw  attachcd  to  a  dental  engine  or  electric  motor,  or  by  the  epiral  osteotome 
of  Dr  Cryer.  Gigli'8  wire  8aw,  with  which  the  bone  is  cut  from  within 
outward,  the  instrument  being  pa^sed  in  at  one  trephine  opening  and  out  at 
a  second,  uiay  alao  be  used.  Iu  uaing  these  instrumenta  special  prccautions 
mnet  be  takeu  to  prevent  injiiry  to  the  dura  mater. 

The  chisel  and  niallet,  or  gouge,  are  favourite  Instruments  for  opening  up 
the  ekull  with  some  surgeons.  The  series  of  blovrs  inllicled  by  the  mallet 
would  appear  to  be  a  very  serious  and  unneces8ary  addition  to  the  shock 
often  inseparable  from  the  operation  of  trephining ;  stili  the  niethod  linds 
favour  ^ith  nmny  American  and  Crcnnan  surgeons. 

If  the  gouge  be  used,  extremc  čare  must  be  takeu  that  it  doee  not 
plonge  through  the  inner  table  and  wound  the  subjacent  parts. 

when  it  haa  becn  found  nece88ary  to  remove  with  the  trephine  a  laige 
piece  of  the  skull,  and  the  brain  is  thus  unoovered  by  bone  over  a  couaider- 
able  area,  not  only  is  tbe  patient  Uable  to  suffer  severe1y,  or  even  fatany, 
from  blow8  on  the  unprotected  brain,  but  a  c«rtain  nujuber  of  such  patients 
experience  troublesome  vertigo  on  stooping. 

For  thcac  reosous  it  haa  ocen  recommendcd  to  put  bock  tho  piecos  of 
sknll  remoTcd  by  the  trephine  in  the  hope  that  they  may  survive,  and  by 
adbering  to  surrounding  parts  may  restore  the  norma!  proteetive  covering 
to  thc  brain. 

If  this  plan  \*&  adopted,  thc  picces  of  bone  should  on  removal  be  at  onco 
put  into  a  narm  aseptic,  or  1  per  cent  sterilised  saliuo  solution,  and  keptat 
a  temperaturo  of  about  100"  till  thcy  are  replaced  in  the  wound  at  the  end 
of  the  operation.  Some  surgeons  put  back  tho  discs  of  bones  as  lhey  are, 
whilo  others  rocommend  cutting  them  up  into  small  fragmcnts  and  plantiag 
these  over  the  surfacc  of  tlie  dura  l>0!fore  stitchiug  up  the  womid. 

Thore  are  several  objections  to  either  plan.  viz.  the  fragment«  of  bone 
inay  either  bccome  absorbed,  or  niay  necroec,  and  give  troublo  iu  that  way, 
w!iile  the  bony  covering  t!iey  form  ih,  at  the  beet,  of  little  protective  value. 
When  tho  disc  is  put  back  aa  a  whoIe  there  is  a  serious  risk  of  its  bocoming 
daprened  below  thc  level  of  the  surrounding  skull  and  thus  pressing  upon 
the  brain.  The  writer  bas  operated  on  two  caeos  vrhere  epilep8y  vraa  caused 
by  suoh  depresscd  fragmenta  of  akull,  the  result  of  provioua  operations. 

Whcre  tliere  is  ouly  a  single  disc  of  bone  removed,  and  that  of  a 
diameter  not  esceediug  1}  inchee  orso,  there  is  no  nece8sity  to  take  any 
precautione,  as  there  is  always  a  certain  amount  of  hony  outgrowth  from 
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the  cut  surface  of  the  skull.  which  will  partly  closo  such  an  opening,  and 
the  risk  of  mjury  to  tho  small  ezpnoed  area  left  is  trifling. 

Whero  a  largo  surfaco  is  espoeed,  it  is  better  to  make  the  patient  wear  a 
celluloid  or  light  metal  plate  in  the  cap,  covcriog  the  hole  in  the  akull.  ao  aa 
to  avoid  injury.  By  far  the  best  plau,  however,  ia  to  opcrate  by  tho  osteo- 
plaatic  method  devised  by  Wagner,  in  which  a  flap  of  bone  is  lifted  up 
without  bcing  separated  from  its  attachment  to  the  scalp,  and  in  this  way 
its  vitaUty  is  insiired  when  it  is  replaced. 

Wagner'8  original  method  vvas  to  make  a  horee-shoe  iucisiou  down  to  the 
bone  cver  the  pari  of  the  bin  to  be  espraoeed.     Then,  without  Ufting  the 

scalp  flap  from  theskuU. 

he  applied  the  ^uge  to 

the  bone  at  the  )x>ttom 

of  this  incision  ali  roiind 

the  horse-shoe.  Hethen 

iusinuatod       elerators 

under    the    bone    and 

cracked  the  baso  of  the 

bony  flap  through,  thus 

Ufting    up    a    window 

.       .  composed  of  boUi  akull 

V\  )  and  scalp  adhering  to 

V I  one  another.    The  brain 

•s^  is  thus  expo3ed  for  the 

Pio.A.-SIoUi«lo(o|»nUingbyboi.etUp.  The  flrrt  (Dciilof«  »t  l«M  of  P^T**^  of  exploratlon 
a.  Tk«  ibcd«!  pnrllon  bM«-Mn  Um  tira  tnpblne  openliui  (ndlutoa  th«  OF  BUr^Cal  interierenCe. 
"UlD«I-^BwhicbU»«wto.,*)le<lloU,ea«.k«fthe'lo„.IUi..  ^^^    ^^^    ^^^    ^^^    ^_ 

placed  at  the  eud  of  the  operatiou,  adheres  firmly,  aud  the  gap  is  most 
thoroughly  and  sati8factorily  tilled  up. 

The  writer  hafl  found  by  experiment  on  the  dead  body  that  a  groat  deal 
of  force  is  required  to  crack  through  the  base  of  the  bony  tlap  (uuless  it  is 
very  narrow),  and  that  splitting  of  the  Hkull  downward8  towar(ls  tho  base 
may  take  plače  froiu  such  force  beiug  applied.  In  one  čase  the  split  ran 
tlirough  tht;  foramen  spinosum,  and  would  in  the  living  body  have  given 
rise  to  troubleBome  bleeding.  He  has,  thereforc.  devised  the  following 
modification  of  Wagner'8  operation,  which  is  found  to  be  satisfactoij : — 

The  oi/e  and   position  of  the  Hap  to  bo  raiscd  being  dctcrmincd,  an 
Q-8haped   incision   is  so  planned  that 
throneh  its  base  iuay  coiue   the   best 
possible  blood-supply  to  the  flap. 

Ccgiu  the  U  by  making  two  small 
V-sha])ed  incisious  at  each  side  of  ils 
base.  Hold  back  with  forceps  these 
small  flaps,  and  apply  a  |-inch  trephine 
to  each  esposed  area  of  bone,  and  take 
out  the  disc  Paas  a  director  from 
one  trephine  opening  to  the  otber, 
httween  the  ptricranium  and  tke  skull, 
and  Uft  up  the  soft  parts  ofT  the  bone 
sufBcientIv   to   make   a  small   tunnel, 

along  which  a  saw  (8hai>ed  like  a  lami-      ^„  „_^  ^„,p,,^^  ,,,„  ,^^^^  ^^  ^ 
nectomy  8aw,  but  nner)  can  be  passed,  foar  trtphfat  opmingi  in  u»  ikuii,  jointd  bj  «w- 
vrith    \vhich    the    nrck    of    the    l)ony 
flap  can  be  8awn  through;  the  dura  should,  meanwhile,  be  protected 
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from  the  8aw  by  a  second  director  poased  from  one  trephine  liole  to  the 
other  hettcffn  the  skull  and  the  dura  nuiter. 

The  V-ahaped  inciaions  are  then  jolued  by  the  curved  ])art  of  the 
incision,  so  as  to  complete  the  U ;  blceding  may  be  coDvenieutly  atopped 
from  the  tiap  itaelf  by  apptyiug  a  clamp 
(euch  as  Makin's  intestintd  clamp) 
acrosB  tbe  neck  of  the  flap,  along  the  • 
"  tumiel" 

The  small  trephme  ina}'  iiow  agaiu 
be  applied  at  the  two  upper  cornere 
of  the  Cl.  A  director  is  paased 
becweeiL  the  akuU  and  the  dura  so 
as  to  protect  the  lattur,  aod  with  a 
Hey'9  8aw,  an  electric  motor  suw, 
Giglis  wire  Baw,  or  with  a  rotatory 
saw  attaohed  to  a  deutal  engiue,  the 
bone  is  cut  through  from  one  tre- 
phine  opening  to  the  other  along 
the  line  of  the  inciaiou  in  the  eoft 
part&  The  bony  llap  attachcd  to  ttie 
scalp  may  then  be  geutly  lifted  up  without  any  force,  and  tlie  dura 
exposed. 

It  ia  very  important,  in  savdng  through  the  bone,  to  appiy  the  mw 
oU\qiieiy  in  sucb  a  way  that  the  tiap  of  bone  to  be  Ufted  up  shall  be 
htveUed  at  tht  fxpfn8e  of  iU  under  mrfact.  In  thia  way,  when  it  is 
replaced,  it  is  quite  c«rtain  that  ib  cannot  become  depre^ed  below  the 
surroondiug  bone  and  cause  irritation.  whilc  ihe  stilchea  in  the  scalp  hold 
the  bone  dou-u  iu  accurate  appoeition.  Bony  union  takee  plače  with 
certainty  and  rapidity. 

Of  course,  in  some  cases,  such  aa  compound  comminuted  fracture  of  the 
skull,  the  method  is  not  appUcable ;  and  vrhere  the  oporation  is  immediately 
fuUowed  by  herniatiou  of  the  braiu  from  uurelieved  intracraulal  pressure 
(such  as  is  found,  for  example,  iu  cases  of  basal  tmuours  \vluch  cauuol  be 
removod),  it  may  be  found  imposaiblo  to  fit  down  the  lKmy  tiap  iuto  its 
plače  again  at  the  end  of  the  operatiou.  Iu  such  a  cuse  the  piece  of  bone  must 
simply  be  tom  off  the  tiap,  and  the  scalp  tissuoa  stitched  over  the  protrusiou. 

The  dwra  mater  v\ay  he  dividtd  either  by  a  crucial  or  by  a  horse-shoe 
incision.  In  either  caee  Large  vessels  should  be  tied  before  thcy  aie 
divided,  by  passing  l>eneath  them  very  fine  Chinese  silk  or  catgut  threaded 
on  a  curved  rouud  needle  (such  as  is  used  for  slitching  inteetine). 

In  makiug  the  horse-shoe  incbiou  through  the  dura,  it  is  as  vvell  to  let  it 
open  the  opposite  way  to  the  tiap  in  the  bone,  so  as,  when  replaced,  to 
increase  its  efficiency  In  preventing  hemia.  The  incision  in  the  dura  should 
be  not  lesa  than  half  an  inch  {i'om  the  edge  of  the  bone,  so  as  to  enable  the 
flurgeon  to  stitch  it  up  easily. 

To  open  thu  dura  it  should  be  first  carefully  puncturod  at  one  point 
with  a  bi8toury,  and  tlien  a  Buiall  pair  of  curvod  bhmt-ix>iuted  scissors  used 
for  the  reet  of  the  incision.  Tiiu  dura  should  be  curcfully  lifted  from  the 
bmin,  as  it  may  be  adherent  to  it,  and  any  violence  used  migbt  cause 
bleeding  from  the  large  veins  in  the  pia  mater. 

The  teusion  of  tbe  dura  mater  should  l)e  noted,  any  marked  convexity 
of  its  eurfiice  at  the  bottom  of  the  trephine  opening  indicating  abnormal 
intraeramal  prussuru,  and  cuUiug  for  spocial  čare  \vhile  iucising  the  dura  not 
to  wound  the  subjacent  brain  or  veBsela. 
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27«  surfaee  of  tke  brain  which  is  iiow  espoaed  should  be  exanuned — 

(a)  By  i-nspeetion. — The  preaence  or  absence  of  pulsation  (the  latter 
denoling  increased  intracranial  presBure)  should  be  noted. 

A  yelIow  or  livid  appearance  of  the  cortex  may  denote  a  aubjacont 
growth  (Ilorelej),  while  evidences  of  chronic  or  recent  irritation,  oedema, 
new  growtha,  etc,  may  be  visible. 

(6)  By  palpation — WhcQ  the  increased  resistance  of  a  hard  tumour.  or 
fluctuatiou  iu  a  cyst  or  abacess  iaay  ofteu  be  made  out. 

(c)  By  cj-ploration  with  a  fine  hoUow  exploring  needle. — Thia  may 
be  8aftily  thruHt  into  the  substance  of  tlie  brain  in  several  directions,  but 
čare  must  be  taken  not  to  move  the  point  of  the  needle  about  lateraUy  in 
the  brain  substance,  or  elao  of  course  it  will  cause  conaideraMe  laceration. 
The  needle  must  be  inserted  by  a  direct  etab,  and  be  drawu  out  in  the 
same  line. 

By  tliis  means  the  preaence  of  a  cy8t  or  abacess  may  be  ascertained,  in 
vliich  caso  a  pair  of  sinus  forcejjs  should  be  slippeil  along  the  exploring 
needle  wliile  it  is  stili  in  position,  au  open  ing  thus  made,  and  a  drainage 
tube  inserted. 

(d)  By  incision. — Where  there  are  suBpicioua  of  a  gTOwth  underlying 
the  cortes,  thia  may  be  divided  for  the  purpose  of  further  exploration. 

The  incisioii  iuto  the  curtex  sliould  Ije  made  wit!i  a  bluiit  instrument, 
such  as  a  periosteum  elevator,  and  the  best  situation  for  auch  au  inciaion  is 
at  the  summit  of  a  convolution.  The  cut  should  go  directly  in  ab  right 
angles  to  the  brain  surfaee  so  as  to  duuiage  vesaels  as  little  as  posaible. 

In  the  čase  of  dbsctss  in  the  hrain,  a  large  india-rubber  drainage  tnbe 
should  be  inserted  and  brought  out  through  the  [ower  angle  in  the  scalp 
flap.  This  should  be  left  in  probably  for  sereral  day8  or  even  week8,  and 
should  not  be  removed  until  there  ara  evidences  of  the  abscess  cavity  being 
obliLerated.  It  is  most  important  to  remember  not  to  8yriuge  out  such 
a  cavity  with  any  force,  or  laceration  of  the  imun  will  bapi^eu. 

In  the  caae  of  a/si  of  the  brain,  if  near  ihe  surfaee  it  may  be  disaected 
out,  or  if  e^Censive.  or  deaplr  situated,  may  be  opened  and  drained,  or  else 
plugged  and  allowed  to  heal  !)y  granulation. 

In  the  čase  of  tumour  of  the  hrain,  ii*  on  or  near  the  surfaee,  and 
encapsuhited,  the  growth  can  l>e  ca.sily  shelled  nut  with  the  finger;  or  if 
it  be  of  the  infiltrating  rariety,  auch  as  a  glioma,  the  tumour  must  be 
exciBed  with  a  blunt  kuife  of  some  kind,  a  small  margiu  (say  |  incb)  of 
appareutly  Iiealthy  brain  tij58ue  ali  round  the  growth  being  cut  away  with 
the  tumour. 

The  cavity  left  by  the  removal  of  a  tumour  fiUe  up  considerably  at  once 
by  the  bulging  into  it  of  the  aubjacent  brain  tissue.  If,  in  spite  of  this, 
a  considenible  cavity  atill  be  left^  it  may  either  be  aUowed  to  fill  witli  blood- 
clot,  wlnch  may  become  organised  later,  or  it  may  be  plugged  with  gauze. 
If  the  bleeding  is  at  ali  smart,  or  asepsis  doubtful.  the  latter  plan  had  better 
be  adopted 

Ha^morrhage  from  the  vesseU  in  the  pia  mater  after  removal  of  brain 
tumours  is  occa8ionaUy  severe.  If  ju-essure,  plugging  with  gauze,  hot 
lotion,  and  the  like,  be  not  effectual,  attempts  may  be  made  to  ligature  the 
vesset  with  fine  catgut.  In  the  ca^^  of  bleeding  fitjui  the  brain  substanco 
itsclf  pressure  with  a  plug  u8ually  succeeds,  though  in  rarc  caaea  fltyptic 
applications  or  a  touch  w-ith  llie  cautery  may  be  nece3sary.  In  the  caae  of 
wound  of  a  large  sinua,  pressure  forceps  are  sometimes  left  on  the  reseel 
for  some  days  \vhen  other  means  havo  failcd. 

The  brain  aliould  be  handled  aa  little  aud  as  gently  as  poeaible,  eo  as  to 
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aroid  ehock.  Horsle^  adrocates  the  principle  of  doiiig  theae  operatioas  in 
iwo  staffes,  the  dura  lieiag  expo8ed  at  tbe  firsb  sibting,  and  the  tumour 
rcmovcd  at  tho  Becond,  ao  as  far  as  poasible  to  niimmise  shock.  There 
shoiild  bti  no  hard  and  fast  rule  on  this  point ;  the  surgeon  should  judge 
\vhetlier  or  not  it  is  vvell  to  delay  remoral  of  the  grovvth  tul  a  secoad  opera- 
tton,  by  taking  into  consideration  the  amouot  of  blood  lost  in  the  preliini- 
uarjr  stage,  the  general  conditioa  of  the  patieut,  and  so  forth.  After 
operatiooa  on  tbe  orain.  draina^e,  aa  a  rule,  ia  uot  called  for.  If,  as  staled 
above,  llieru  be  a  large  cuvity  a  dniin  maj'  be  left  in  for  a  few  dajs,  and  in 
casea  of  abscesa  it  is  alwa}'8  ueceasarj,  othenviae  it  is  safer  to  cloae  tbe 
wound  entirely. 

The  Burface  of  tlie  brain  being  thoroughly  douched  with  warm  boric 
or  steriliaed  ealine  solution,  the  dura  ahould  be  stitched  in  position  with 
veiy  6uL>  Chiuesc  ailk,  and  the  super6cial  fiap  adjuated  and  kept  in  poeition 
bjr  horae-hair,  ailver  wire,  or  other  suturea. 

Injuries  to  the  Brain 

The  comparative  ininiunitj  from  injurj  enjojed  by  the  brain  and 
spinal  cord  ia  dne  in  part  to  their  effective  bony  and  membranous  coveringa, 
but  also  in  great  meaaure  to  the  elastic  cushion  or  water  bed  provided  for 
their  protection  by  the  cerebn>-spiual  fluid. 

Thia  Uuid  haa  anotber  very  importaut  functiou,  nauiely,  the  regulatiou 
of  the  aniount  of  intracranial  pressure  on  tlie  brain. 

It  is  kuowQ  that  the  cerebro-apinal  lluid  peruieates  the  whole  substance 
of  the  brain  and  apinal  cord,  entering  by  the  lympbatic  sbeaths  which 
sorround  the  corebral  veasels,  and  finding  its  way  along  theae  veeaela  to 
certaiu  lymphatic  spacea  aurrounding  tbe  nene  cells ;  there  is  also  a  free 
communication  throiigh  the  foramiua  of  Majeiidie  and  thoso  in  tho  roof  of 
the  fourth  venLricIe,  between  the  lluid  in  ttte  aubaruchuoid  space  and  Itiut 
in  tbe  ventriclea. 

Ftirthor,  it  haa  been  discovered  that  tbe  cerebro-apinal  fluid  is  capable 
of  leaving  the  cranial  carity  and  passiug  into  the  spinal  canal,  tbe  theca 
vertebralis  being  capable  of  considerahle  distension  for  it«  accominodation  ; 
and,  agaiii,  a  certaiu  amount  niay  eacape  from  tbe  cerebro-apinal  cavity  by 
passing  along  certain  lyn)ph  tracks,  which,  for  the  most  puri,  aru  in  con- 
nection  with  the  cerebro-apinal  ner^e  aheaths  as  they  leave  the  brain  or 
spinal  cord.  Some  twenty-one  caaee  have  also  been  recorded  by  St.  Clair 
ThompBon  in  which  there  wa8  a  apontaneous  cscape  of  cerebro-spinal  fluid 
from  the  noae.  The  nriter  bos  hod  one  such  čase  under  observation.  and 
in  thia,  as  in  most  of  the  recorded  casea.  the  exudation  of  cerebro-fi[>inal 
lluid  secmed  to  have  a  marked  relation  to  an  existing  increase  of  intracranial 
presBure. 

A  consideration  of  tlie  intimate  relation  of  the  cerebro-spinal  fluid  to 
ali  parts  of  the  brain  and  cord,  and  of  the  power  it  poasessee  of  shiflLog  ita 
poeition  according  to  circunistances,  su^^^esta  very  forcibly  its  value  aa  a 
regulator  of  intracranial  pressure.  It  is  evident  that  it  is  a  foctor  to  be 
bomo  carefully  in  niind  in  the  consideration  of  injurj*  or  diaeaae  of  the  brain. 

lujunos  of  the  brain  have  a  apecial  interest  of  their  own,  in  so  far  that, 
vrhile  of  course  tbey  may  bo  of  ali  gradea  of  8everity,  from  slight  conousaion 
I  to  Buch  as  aro  imniediately  fatal,  their  efTocta  on  this  sensitive  organ  are 
I  frequently  so  far  reaching,  and  so  much  out  of  pro[X)rliou  to  their  upiiaruut 
I  nverity,  that  they  ali  (h-nmud  tho  most  careful  inveatigation  and  Ireatment. 
I  Injuhea  may  be  mllicted  over  a  limited  area  of  the  brain.  and  the  leaion 
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definite  centre.  In  theso  caees  a  consideration  of  the  simptoma  in  the 
Ught  of  ouT  knowlcdge  of  localisation  of  function  in  the  brain  mtty  lead  ub 
to  a  diagaoaiB  of  the  exact  positioa  of  the  lesion. 

GeneraUy  speaking,  a  couiparativcly  slight  and  local  irritation  of  a 
motor  ctintru  will  cause  Bpasm  of  the  musclfta  represeuted  at  that  i!entrej 
while  a  more  complete  deatruction  of  the  centre  will  lead  to  paraljaia  of  the 
muBclea  coucerned.  It  is  neceasary  to  remomber,  however,  that  even  if  a 
motor  centre  bo  entirely  removed  by  injury  or  operation,  other  parts  of  tl»e 
brain  niay  Bubaequenlly  take  up  the  work  of  the  damaged  centre  to  a  very 
conaiderable  extent. 

As  the  rosult  of  injury  hieuiorrliages  niay  take  plače  upon  the  surfacc 
or  into  the  substance  of  the  brain,  and  tbese  in  their  tura  may  cause  com- 
proesion  of  the  brala  or  lead  to  the  forniation  of  cyst«. 

One  of  the  most  frequeut  general  conditious  following  injury  to  the 
brain  is  that  of  concuBsion,  wtulc  coutuaion  or  laceiutiou  of  ita  eubstacce 
are  foUo\vod  by  a  detinite  train  of  ayniptoni8. 

luHammatiou  of  the  brain  and  its  membranes.  foUowed  it  uiay  be  by 
eoftoning,  sclerosis,  or  abscesB  fonuatiou,  are  occasional  results  of  severe 
injury. 

CONCDSSION  OF  THE   BRAIS 

TMb  term  signifiea  a  state  of  more  or  lesa  complete  arreat  of  the  fune- 
tiona  of  the  brain  following  injxuy  to  the  head,  and  characterised  by  many 
of  the  8ymptom»  usually  aaBociated  ^vith  the  condition  of  shock  or  collapse. 

It  is  U8ually  caused  by  a  severe  blow  or  fall  on  the  head,  but  may  follow 
a  fall  on  the  buttocka  or  even  on  the  feet. 

The  p(Uhology  of  this  condition,  \?hich  ie  Bomewhat  obacure,  may  in  part 
at  least  be  gathered  from  the  chief  post-mortem  appearauces,  which  are  as 
followB ; — 

(rt)  Miniite  punctifonn  hieraorrhagea  scatterod  throughout  the  brain,  iind 
in  6omu  cases  more  diatiuct  extravasationa  of  blood,  or  areaa  of  actual 
disorganisation  of  brain  tissue. 

(&)  Anieinia  of  the  brain.  It  has  been  suggeated  by  Duret  that  tliis  is 
due  to  the  force  applied  to  the  &knll  cauaing  a  temporary  depression  on  the 
aurfaco  of  the  bone,  by  \vhich  mean»  the  Hubjacent  liniin  is  couipi-essed,  and 
the  cerobro-epinal  fluid  is  forced  out  of  the  latei*al  ventriclea  and  lymph 
epaces  toward8  the  base  of  the  skull,  and  particularly  into  the  fourtli  ven- 
tricle,  the  diatension  of  wMch,  by  atimulating  the  restiform  bodies,  produces 
ansmia  of  the  brain. 

(c)  Gngorgement  of  the  right  aide  of  the  heart,  lungs,  and  other  intemal 
organa.  Ttiis  seems  to  be  due  to  vaaomotor  disturbances  in  the  medullary 
centree,  and  consequent  gravitation  of  blood  to  the  portal  8y8t«m. 

Sf/mptoms. — Tbese  vary  \vith  the  8everity  of  the  injury.  In  mild  casea 
ali  that  is  noticed  is  a  teun)orary  or  monientary  unconscioiianess  or  giddi- 
ness.  \vith  a  little  confuaion  of  mind,  and  occaaiuuaUy  a  certain  degree  of 
pallor.  These  8ymptoms  may  be  succeeded  by  headache  more  or  less 
peraistent  and  severe. 

In  weU-marked  and  more  severe  cases  there  is,  immediately  foUowing 
the  blow,  sudden  uncoueciousness,  more  or  less  complete,  jind  lasting,  it 
may  be,  several  miautea,  hours,  or  even  day8. 

During  this  time  the  pitiunt  may  U8ually  be  rousod  by  ahouting  in  hia 
ear,  or  by  other  atrong  stimuli,  bub  in  some  cases  the  uncouaciousness  ia 
complete.    He  U3ually  lies  flat  on  his  back ;  his  muscles  are  relazed ;  the 
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pulae  is  weak  and  flutteriug  i  the  respiratiou  is  irregular,  shaIlo\v,  and  8low, 
occasonaUy  uiarked  by  deepHlrawn  sighs ;  the  lomperature  is  subuonual. 

Theeye8are  shut,  aud  the  conjunctival  reflex  is  usuall^  abaeut;  the 
.papils  aro  usuall^  (but  not  alwayB)  contracted«  and,  except  in  Tery  severe 
'  oases.  they  rcact  to  Ugbt. 

Other  reflexes  are  U8ually  present,  uiiless  the  concusBion  ia  very  severe^ 
but  tbey  are  usuaUy  slow^  aud  aomewhat  ditlicult  to  elicit. 

The  sphiacters  are  ofteu  relaxed,  and  uuconsciooe  paasage  of  urine  and 
fieces  may  take  plače. 

The  foregoing  symptom8  constitute  what  ia  called  the  Jitst  $ta^i  of 
■  coDCUSsion,  eomctimos  ctillod  the  stdge  of  coUapsf..  It  may  last  for  a  very 
variable  tirne,  aud  may  then  poas,  on  the  one  hand,  iuto  more  profound  uu- 
coDSciouaness,  in  vhich  the  paticnt  gnidually  sinks  and  diee;  or  the  pendulum 
may  svring  back  from  coUapse  to\rards  the  other  extreme,  namcly,  irritation 
or  inilammatiou  of  the  brain,  follosved  it  may  be  by  symptoms  of  coui- 
pretjsioD. 

Thia  Btate  of  thiogs  inay  be  looked  upon  as  an  exaggeration  of  what 
I  takes  plaoe  in  aU  favournble  casea  during  their  second  stage,  or  stage  qf 
reacHon. 

This  stoge  is  characterised,  first  and  foremost,  by  sudden  Tomiting ;  iu 
rarer  casea  by  an  epileptiforui  seiziire.     The  patient,  who  usually  feela  chilly 
when  he  Hrst  b»!ginB  to  regain  consciousncas,  aoon  becomes  wanner  and  of  a 
I  better  colour,  hia  pube  and  respiratiou  improve,  and  couBciousuesa  returus. 

The  temperature  is  now  apt  to  8witig  beyond  the  nornuil  to  about  I00\ 
and  the  pulsb  to  beconie  full  and  bounding ;  headachc  is  likely  to  aupen'ene, 
and  may  last  for  some  days.  This  state  of  matters,  lasting  for  a  variable 
tirne,  tends  in  favonrable  cascs  to  gradually  sulteide  to  the  normal  condition, 
but  on  the  other  hand  may  go  on  to  encephalitis,  meningitis,  or  to  moro 
or  lesa  permaueut  iuterfereuce  uith  some  brain  fuuction,  such  hs  toes  of 
memory,  incapacity  ibr  wurk,  or  to  neuraatlienia. 

Contusion  or  laeemtion  of  the  hrain  may  be  tbe  result  of  a  localised 
injnry  caused  by  the  direct  blow  of  a  hammer,  buUet,  or  some  such  instru- 
I  nieat,  smaahing  tbrough  the  skull  and  impinging  directly  on  the  brain ;  or 
ftnAj  be  due  to  violence  applied  to  the  outsido  of  the  cranium,  causing  the 
brain  to  impinge  against  the  inner  surfuce  of  that  side  of  the  skull  opposite 
to  the  site  of  iujnry.  Wlieu  this  happens  the  brain  is  said  to  sulfer  by 
** eontr£'C<iup"  and  tlie  injury  ufTecU  a  considerablc  area  of  brain. 

When  the  injiiry  is  strictly  localised  its  effects  may  be  also  purely  local, 
^Such  as  iuterfercnce  with  some  motor  or  sen9ory  centre  of  the  brain. 

But  in  the  large  majority  of  cases  an  injurj'  which  ia  severe  enough  to 
contuec  or  lacerato  the  brain  will  also  suftice  to  produco  the  condition  of 
nncuesiou.  while  thu  lacerution  of  vessels  fTequently  gives  rise  to  hu.'mor- 
rliago  followcd  by  8ymptom8  of  compreaaiou.  One  U8ually  therefore  fiuds, 
at  any  ratc  for  the  (irst  fcw  dayB,  the  symptom8  of  lacerution  or  oontusion 
accompanied  by  thoee  of  concussion  and  even  of  compression. 

Wbon,  however,  the  pationt  h\v»  long  enough,  and  the  8ymptoms  of 
Dmpreaaion  do  not  mask  entirely  those  of  laceration,  it  U8ually  happens 
th«  Bscond  to  the  fifth  or  sisth  duy  that  characteristic  8ymptoius  of 
eiation  6how  them-selvea  in  the  shape  of  spasm  or  rigidity  in  oertaiu 
[>up0  of  muHcles.  This,  of  courae,  will  only  be  the  caao  wbere  the  site  of 
injury  is  in  the  sensori-motor  area,  and  appears  to  be  due  to  the  superven- 
tinn  of  inflammation  or  spreading  oedema  in  the  injured  part.  Where  the 
i|  UcerntioD  is  veiy  severe,  and  disorgaaisution  of  the  centre  lias  takea  plaoe, 
^Kpamly8ia  may  take  the  plače  of  spasm. 
^H*       vuu  11  6 
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Laceration  of  the  brain  inay  be  folIowed  by  yellow  softening,  cedema,  or 
abscess  formation,  wlule  cy8t8  occasionallj*  form  as  the  result  of  hiemorrhages 
on  the  surface  or  in  the  substances  of  the  brain.  Theae  conditions,  again, 
may  be  foUowed  by  traumatic  epUep8y,  motor  or  Ben8ory  paraly8e8,  etc. 

One  curioua  and  not  infroquent  result  of  laceratiou  of  the  brain  is  the 
condition  known  as  cerehral  irritation.  It  inay  come  on  a  few  hours,  or 
more  coniraonly  two  or  three  day8  after  the  accideut,  and  is  suppoaed  to 
be  most  frequently  met  wilh  in  injiiry  to  the  frontal  lobes,  which  are  the 
seat  of  the  intellectiial  and  mental  fimctionB.  The  paticnt  lies  on  his  aide, 
and  wiU  not  be  jHjrsuaded  to  lie  on  his  back.  His  knees  are  drawn  up  and 
his  anus  6exed.  The  eyes  are  tightly  ehiit,  and  he  resents  extremely  any 
attempt  on  the  part  of  the  surgeon  to  open  them  for  purposes  of  examination. 

The  pupils  are  contracted  and  react  to  light ;  the  pulse  m  \veak  and 
somewhat  8low ;  the  temjjerature  not  far  from  normal ;  the  urine  and  fseces 
may  be  passed  iu  bed. 

The  patient  tossee  about  in  bed  in  a  restless  way,  takes  no  interest 
vhfttever  in  what  is  going  on  about  him,  and  can  hardly  be  got  to  an8wer 
any  queBtion.  He  is  in  a  condition  of  extreme  irritabiJity,  and  if  disturbed 
he  frequently  Bwear8  in  the  most  profuse  manner. 

Thie  condition  may  pass  olf  iu  a  few  day8,  the  patient  becoming  lesa 
irritable,  and  the  other  sjTnptoms  gradual]y  disappearing.  In  other  caaea 
serious  and  permanent  damage  results  to  his  intellectual  iacultiea,  while  in 
some  instances  meningitis  may  eneue. 

The  condition  known  as  spreading  ctdema  of  the  brain  occafiionally 
foIlow8  injury  to  the  brain,  sucb  as  contusion  or  laceration.  As  a  result  of 
effnsion  of  blood  or  serum,  or  the  presstire  of  depreesed  bone,  or  absceas  (or 
even  a  tmnour),  the  circulation  in  the  veins  of  the  primarily  affected  part 
is  hampered ;  this  leads  to  further  local  effuaion  of  serum,  foUowed  in  turn 
by  more  pressTire,  and  so  on.  In  this  way  a  large  part  of  the  brain  may 
become  progre88iveIy  ffidematous,  the  process  spreading  from  an  original 
point  of  pressure  or  irritation.  The  chief  clinica!  importance  of  spreading 
cedema  is  that  it  gives  rise  to  8ymptoms  of  compression  of  the  brain. 

In  severe  cases  of  concuscion  or  contusion  of  the  brain,  it  is  frequently 
noted  that  tlio  rccoUectiou  not  only  of  the  accideut  iteelf.  but  also  of  wbat 
may  have  happened  some  minutes,  hovirs,  or  even  day8  before  the  accident, 
is  entire]y  blotted  out  of  the  i)atient'B  memory.  In  most  cases  this  is 
r^ained,  but  in  some  the  loss  is  permanent. 

Treatmcnt  of  Concussion. — In  thejirst  sfage  the8ymptom8of  shock  must 
be  met  by  keeping  the  head  low,  and  applying  vvarmth  and  friction  to  the 
Burface  of  the  body ;  a  warm  water  enema  may  be  of  some  use,  but  alcohohc 
Btimulants  are  only  to  be  given  with  great  caution  in  caees  of  profound 
and  obstinate  collapso,  as  their  use  may  induce  too  severe  reaction.and  tend 
to  pri>duce  h^tmorrhage  or  inflamraatory  action.  A  lassing  atimulant,  such 
as  aromatic  špirit  of  ammonia,  or  inhalation  of  strong  emelling  salts,  is  less 
objectionable. 

Such  drugs  as  strychnia  and  strophanthus  used  hypodermicaUy  must  be 
reserved  for  desperate  cases.  Nothing  must  be  given  by  the  mouth  until 
the  patient  is  eufficiently  conacious  to  8wallow.  Irrigatiou  of  the  head 
with  hot  water  is  said  by  Hor8ley  to  be  of  great  use  in  bringing  about  re- 
action  in  cases  of  severe  concussion. 

The  treatment  of  the  8eco7id  staje  is  to  be  direct«d  toward8  preventing 
exces6ive  reaction.  The  patient  should  l>o  kept  in  bed  in  a  dark  and  quieb 
room,  his  diet  should  be  light,  his  bo\vel8  ahould  be  kept  freely  oj>en,  and 
on  no  aocount  should  he  be  allowed  to  read  or  transact  any  business  until 
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coDTalescence  is  w«Il  eetablishetl  The  duiger  of  aOomring  a  patieot  to  nse 
his  brala  during  the  stage  of  reactioD  aft«r  a  severe  coocuasioa  can  bardl^ 
1«  ejc^gerated.  Brain  al«ces8,  neurastbenia.  or  e^-en  iosanit^  are  eome  of 
the  probable  resulta  of  tbia  indiscretion.  If  the  roaction  be  eioeaaive  aad 
meningilLs  aeem  to  be  irnj^ending,  loeches  or  blisters  should  be  applied 
behind  the  ears,  and  a  Urge  dose  of  uilomel  given. 

The  treatment  f^eonlunon  and  laceration  of  the  brain  is  practkall/ 
identical  with  that  of  concuasion.  If  sjmptoma  of  infianmmtion,  abecesa,  or 
compresaion  arise  they  must  be  dealt  vnth  in  the  way  described  under 
those  beadings. 

In  casee  of  cfrfbral  irritation  the  use  of  an  ice-luig  to  tbe  ahaved  }iead. 
small  doeee  of  bromide  of  aminonium,  and  a  digeetible  but  uutriUous  diet, 
are  tbe  chief  additional  pointa  of  importance. 

COUPRSSSION    OP  TBB   BraIN 

Gompreesion  of  the  brain  maj  be  eitber  general  or  locaL 

"  General  compression,"  or,  as  it  is  more  coramonly  called,  "  inerensed  intiti- 
cranial  preaaure,"  signities  increaeed  presaure  of  the  cerebro-spinal  lUiid  oa 
tbe  whoIe  central  nerrous  ejstem.  Thia  oondition  is  met  witb  in  such 
caaefl  u  hjdrocephalus,  meningitis  with  eSusion  under  the  arachuoid,  or 
tomoura  aituated  at  the  base  of  the  brain,  which  by  their  pressiire  lead  to 
diatenaion  of  the  ventriclcs  and  subaiachnoidal  apaoe  with  an  exoeeB  of 
cerebro-spinal  fluid.  In  other  caaes  general  oompireeBion  maj  ooour  aa  a  oom- 
plication  or  sequela  of  local  compreasion. 

Bj  the  term  "  local  compreasion  "  is  meant  a  direct  localiaed  pressure  oa 
eome  portof  tbe  brain  iteelf^freouentlj  theresult  of  iujurj.andcliamcterised 
by  Bjmptomis  usuallj  aasoctated  with  ooma. 

The  term  "cerebnU  compreasion"  should  be  reetricted  to  this  latter 
varietj. 

Increased  intracranial  and  intraspiual  pressure  due  to  sueh  causee  as 
hjdrocephalus,  meningitis,  or  tumours.  will  be  discu^^^d  under  these 
beadings.  Here  we  are  chiefij  concemed  with  the  common  form  of  oom- 
preeeioa  due  to  injurj. 

The  usual  causts  of  comprcs&ion  after  injury  are : — 

1.  Intlammatioa  uf  the  brain  or  membranes,  freqaently  the  reeult  of 
eeptic  iofoctioD. 

2.  lutrucranial  haonorrhage. 

3.  Depressed  portions  of  the  skull  (rure). 

The  tymptom4  of  compression  vary  very  much  with  (lifferent  degrees  of 
pressure,  and  according  to  the  eiact  localitj  in  the  bniin  to  which  pressure 
is  applied.  Thus  we  tiud  ali  degrees,  from  idight  headache  or  drowainea8  to 
proiouud  coma,  resulting  from  different  intensitj  of  pressure ;  while,  aa 
n»ards  localitj  of  lesion,  pressure  on  the  fronta)  loboa  may  givi?  liLlIe  sign, 
wmle  preesure  on  tbe  motor  area  of  the  brain  wiU  causo  paml>-8i8  in  me 
cozresponding  group  of  muecles. 

The  UmptTaiuTc  is  usuoUt  subnormal,  often  reaching  as  lowaa  96^  F.  to 
06°  F.  This  is  a  most  reliable  and  valuable  sign  of  general  compreasion  of 
the  brain,  but  it  must  1)e  borne  in  miud  tlitit  in  the  later  stages  of  a  bad 
caee  the  tem[)Qr-aturc  may  become  very  high,  and  death  may  oocur  with  the 
temperature  at  106"  F.,  or  even  higher. 

If  tlie  compreasion  be  general  the  temperature  on  both  sides  of  the  bodv 
is  equnl ;  if  the  pressure  anect  one  hemisptiere  of  the  bmin  onlj,  there  wiU 
ttsuollj  be  a  riae  of  temperature  of  al)out  one  degree  Fahrenheit  on  the  sido 
of  Ihe  body  oppoeite  to  the  couipressed  hemispberv. 
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Here,  again,  iu  very  bod  caaee  tbe  rule  may  be  reversed,  and  the 
temperature  be  lowered,  insteud  of  raised,  upon  the  side  of  the  body  oppoaite 
the  lesion. 

The  puise  is  8lo\v%  fiUl,  and  deliberate  in  an  ordinary  čase.  After 
a  while,  from  exliauatioa  of  inhibitoiy  centres,  it  may  becorae  fast,  weak,  and 
irr^ular.     Thia  is  a  l)ad  sigo. 

The  respiration  is,  in  moderate  casea,  slovv,  deep,  and  regtdar.  In 
eeverer  caaes  it  becomes  irregular,  stertorous  (owing  to  paraljais  of  the  soft 
palate),  and  accompanied  liy  puffing  out  of  the  cheeks  and  li]«  (due  to 
p&ralyai8  of  the  facial  niusciea). 

In  etiU  wor8e  ciises  the  respirations  become  of  the  Cheyne-Stoke8'  type. 

Stoppage  of  the  respiraliou  is  the  Immediate  uiuse  of  death  iu  cases  of 
compresaiou. 

Kerrouii  Syvijitovi&.—\\\  iijuny  cases  itt  first  tb«  patieut  coinplains  8iuiply 
of  headachc,  and  this  is  due,  appareutly,  to  stretching  of  tlie  dura  mater. 
This  headttcshe  tends  to  get  wor8e,  and  to  be  succeeded  by  drowsiness.  This 
important  8yiuptoui,  m  its  turn,  becomes  more  pronouuced,  and  eventuaUy 
complete  couia  may  gradually  supervene. 

Neuralgia,  for  exaujple,  of  the  bniiiches  of  tlie  fifth  nen'e,  may  result 
from  pressure,  while  paraly8i8  of  the  muscles  supplied  by  the  Bixth,  seventh. 
or  other  cranial  nerves  uiay  occur  from  the  same  cause. 

Motor  paraljsis  uiay  occur,  either  affecting  a  single  group  of  muscies  in 
caees  of  8trictly  localised  hrain  pressure  on  tho  motor  area,  or  as  a  Iieuii- 
plegia,  beginniug  on  that  side  of  the  body  opjjosite  tO  the  brain  lesion,  and 
tending  to  become  general  as  the  pressure  spreads. 

Convidsioris  may  haiipeu  in   groujw  of  muHcles  if  the  cori-espoudiiig  i 
centres  in  the  brain  be  very  8uddenly  compressed.     "VVhere  the  compreesion 
coraes  on  gradually  convulsions  are  not  met  with,  but  paraly8i8  ensues. 
Even  in  thuse  cases  of  euddeu  compi'e8sion,  where  convulsions  do  occur,  they 
Boon  give  plače  to  paralvsis  in  the  affected  muscies. 

Tfif  £i/eš. — Tlie  pupila  first  contract,  and  theu  dilate  and  l)ecome  iuseu- 
Bitive  to  light.  If  the  pressure  on  the  two  sides  of  the  brain  Ihj  equal,  thcn 
both  pupila  contract  and  dilato  at  the  samo  pac^s ;  if  the  pressure  on  the 
brain  be  unikteral,  theu  the  pupil  of  the  eye  ou  the  same  side  as  the  lesion 
wiU  go  through  the  above  changta  of  coutraction  and  sub8equeut  dilutation 
at  a  quicker  rate  thau  \vill  tbe  other  pupil 

An  ophthalmoscopic  exaniination  of  tlie  eye  win  often  disclose  choked 
diac,  while  from  preiiaure  on  the  cavernous  sinus  the  veius  at  the  btick  of 
the  orbit  may  become  so  engorged  as  to  cause  a  considerable  amount  of 
exq)hthahii08. 

Tho  rcfiexc8  are  graduaUy  lost  as  compresaion  becomes  worse.  The 
bladder  is  paraly8ed,  so  there  is  reteution  of  urine  uutil  the  bladder 
gets  quite  fuU,  when  overflow  takes  place,  and  the  water  dribblea  away. 

The  Bpbincter  uui  is  paraly8t'd,  but  aa  the  rectum  is  not  iuUrfered  with 
there  may  be  uiiconacious  evacuation  of  faKjes. 

Diapiosis, — If    symptom8  of   compression   come  on   immediately  ou 
receipt  of  an  injury,  they  are  probably  due  to  a  depreased  fracture  presaiu^!^ 
directly  on  the  brain.     This  condition  is  quitc  exceptional. 

If  the  symptoms  come  on  during  tlie  first  few  hours  after  injury,  the 
most  probable  c^uae  is  ha^morrhage.  ii8ually  from  a  branch  of  the  middle 
meniiigeal  artory. 

If  the  8ymptom8  are  delayed  iu  their  appearance  for  several  day8,  the 
compression  is  prol)ably  due  to  Lnflammatory  e\udation  or  8pi'eading 
cedema. 


If  no  8ymptODi8  appear  for  veeks  or  months,  the  moet  probable  cAuae  is 
chronic  abscess  of  the  bmin. 

In  the  čase  of  cerebral  tumours  the  hrain  has  tirne  to  nccommodate  iteelf 
to  the  abnormal  pressure  by  the  8afety-valve  action  of  the  cerebro-spinal 
fluid;  wedonot,accordingly,  meet  with  typical  sjTnptoms  of  compression  in 
lumour  caaea  except  in  their  latest  bU^gs,  or  where  thej*  are  complicated  by 
hsemorrhages. 

In  cases  of  contusion  of  the  brain  the  common  nile  is  monoepaem 
follow€d  by  monoplegia ;  in  compresaion  the  rule  is  ]>araly8i8  unaccouipanieil 
by  spaaiu,  except  in  the  comparatively  rore  caeee  where  the  compreesion 
comes  on  veij  8uddeuly. 

IHagnosis  /rom  CoTicussion, — As  concuseion  and  conipression  are  in 
Qiany  respects  Bomewhat  like  eacli  other,  and  oa  compression  frequently  calls 
for  immediate  gurgical  interference,  it  inay  be  as  weU  to  indicate  the  cliief 
diagnostic  points  of  cbfference. 

In  concuseion  the  8ymptom8  come  on  8uddenly,  immediately  after  the 
injury,  and  sugsest  8yncope. 

In  oompreasion  the  8ymptom8  come  on  graduaUy,  some  minutea  or  hours 
aftcr  injury,  and  suggest  coma. 

lu  concuHsion  there  is  general  relaxation  of  the  muscles,  which  tends  to 
pan  ofrulien  reaction  8et8  in. 

In  comjjression  there  m  localised  paralysis  at  first,  tending  to  become 
general  and  absolute  as  the  compression  increases. 

In  conetission  tlie  rce)>iration  is  8hiillow,  aIow,  and  siffhin^. 

In  compression  it  ia  atertorous,  puf&ng,  or  of  tne  Cheyne-Stokca' 
character. 

In  concuBsiou  the  pupils  are  equa],  and  usual]y  react  to  light. 

In  compression  they  are  often  uDequal ;  they  tirat  contmcC  and  then 
dilate.  and  become  inaenailive  to  Ught. 

In  cononasion  there  is  incontinence  of  urino  with  an  empty  bladder. 

In  compression  there  is  retention  and  overflow  from  a  full  bladder. 

There  are  mauy  other  conditions  of  coma  from  which  we  must  be  able 
to  distinguish  that  due  to  compression  of  the  brain.  The  chief  of  these 
are — 

1.  Ctrehral  Apoplextf.  —  The  esclnsion  of  injnry  is  bere  perhaps  the 
chief  pnint. 

2.  Opium  Poisoning. — Here  we  find  the  pupils  contracted  to  a  pin-point 
nntil  just  liefore  death,  wlien  tlicy  may  dibttu.  (It  niust  I«  remembered 
that  a  ha^niorrhage  into  the  jnjus  is  followed  by  pin-point  pupils,  high 
temperature,  and  Bweating.)  In  the  ca-se  of  comjjression  the  pupils  ure 
ii8uaUy  uneqnal,  at  first  contnicted,  theu  dilated  and  immobile.  In  opium 
potaoning  the  lividity  of  the  face,  and  the  smeli  and  chemical  examination 
of  the  content«  of  the  stomach  may  give  a  due. 

3.  Alcohol  Poišoning. — A  coudition  very  like  opium  poiaoning  may 
resalt  from  a  large  do»e  of  strong  alcohol.  Here  wo  also  Hnd  pin-point 
pupils.  but  if  efforta  are  made  to  rouse  the  patient  the  pupils  dilate,  and 
thcn  contract  again  as  he  again  hecomes  unconscious.  The  abeeuce  of  the 
typicjil  atertor  of  cnmpression,  und  a  careful  examination  of  the  vomit  and 
urine  for  alcohol,  mar  give  useful  inforuiation ;  but  in  uiauy  of  these  casea 
there  i.*«  groat  difheulty  in  diagnoeis,  as  a  ])atlent  who  has  taken  a  certain 
amount  of  alcohol  may  either  receivo  an  injury  to  the  hoad  cauaing  oom- 
preasion, or  iiuiy  be  st-izetl  with  niKjplrxy;  ho  it  is  a  good  rule  iti  tbeae 
caaea  to  watch  tlie  jiatient  carefully  for  tweuty-four  hours,  or  longer  if 
lieoessary,  wben  the  dia^nosis  will  uBually  be  clcar. 
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The  diagnosia  of  other  causes  for  coma  simulating  compreasion  dcpcnds 
cluefly  on  a  consideratioa  of  the  history  of  the  caee.  Thus  in  epilepe)", 
followed  by  coma,  there  may  be  a  hi8tory  of  previous  epileptic  attacks ;  in 
urnemia  the  patient  wiU  probabIy  have  had  convulsive  seizures,  wlule  an 
eiaminatioD  of  the  urine  may  disclose  some  evidence  of  chrouic  renal 
disease ;  in  meningitis  the  early  stages  of  the  discaae  are  different  from  tho&e 
of  compreasiou ;  in  diabetic  com^  the  pupils  \vill  react,  and  the  breath  and 
urine  have  n  smeli  like  chloroform,  while  the  urine  will  be  fonnd  abnormal. 

Coma  due  to  ezcessive  heat  or  cold  is  usuiiUy  sufficiently  recognisable 
by  the  history  of  ite  causation. 

Treatment  o/  Coitipression. — TIus  consists  in  the  removal  of  the  cause 
where  that  is  feaaible. 

In  the  rare  ca^s  where  a  depressed  fracture  ie  causing  the  depression, 
trephining  and  elevatiou  of  the  depreaaed  fragment  must  be  at  once  [ler- 
formed ;  and  considering  the  frequency  with  which  trnumatic  epilep8y 
foUovrs,  it  may  be  after  some  lapse  of  time,  upon  depressed  fracture,  aven 
where  such  depression  is  not  enough  to  cause  8ymptoma  of  comprcBsion,  it  is 
advieable  to  elevate  portions  of  skuU  whieh  are  decidedly  depressed,  even 
though  compreasion  Bymptonis  are  not  present  at  the  moment.  This  m  le 
applies  in  almost  every  caae  in  the  adult ;  ix)ssibly  in  the  čase  of  the  more 
els^tic  and  reailient  ekuU  of  the  child  it  is  not  so  binding,  as  with  theni  the 
depressed  skull  has  a  wonderful  capacity  for  regaining  its  norma!  level 
vnthout  surgical  intervention. 

AI)sc€8BeB  of  the  brain  must  be  opened  and  drained  (aee  p.  94),  and 
clots  of  blood  causing  compreasion  must  be  removed  in  the  manner  described 
under  "  Intracranial  Hoemorrhage." 

In  spreading  (cdema  it  haa  Tieen  suggested  to  0]>en  the  dura  and  deeply 
incise  the  brain  tissue.  so  as  tn  afford  relief  of  tenaion. 

In  čase  of  tumour  of  the  brain  the  timiour  must  be  removed,  or  where 
that  is  impoBsil»le,  tlie  removal  of  a  large  area  of  the  skull,  wiLh  opening  of 
the  dura,  and  the  encouragement  of  a  nemia  of  the  brain  may  be  the  ouly 
raeans  to  give  relief. 

"VSTiere,  as  in  meningitis  with  efVusion,  the  compression  is  general,  auJ 
due  to  an  increase  in  cerebro-apinal  fluid,  relief  can  often  be  aflbrded  by 
draining  the  subarachnoid  space  or  the  lateral  or  fourth  ventricles,  or  by 
drainage  of  the  spinal  canal  by  lumbav  puncture  or  incieion. 

The  other  general  indications  for  treatment  are  to  keep  the  patient  quiet 
in  a  dark  and  cool  room,  to  open  the  bowels  ^vith  croton  oil  or  enema,  to 
look  to  the  condition  of  tlie  bladder,  and,  if  necessar)',  use  the  catiieter,  and 
to  keep  the  patient  austained  by  nutiitive  enemata. 

If  cyano6is  beoome  vcry  marked,  free  ahatraction  of  blood  by  venesection 
is  adviivible. 

Remember  that  death  Tiltiniately  happens  by  failure  of  the  respiration, 
and  that  it  is  possible  by  t!ie  use  of  urtiticiiil  respiration  to  keep  the  putieut 
alive  for  a  conaiderable  time,  and  so,  poe8ibly,  to  aftbrd  time  for  the  perform- 
ance  of  an  operation  for  the  relief  of  the  compression. 


Intracranial  H.^rmorrhagb 

Intracranial  bleeding  may  be  spontaneous  or  due  to  injury. 

In  spontaneous  hii^morrhage  or  ai>oplexy  the  bleeding  usually  comes 
from  the  lenticulo-striate  artery.  Occasionally  aneury8m8  of  the  cerebral 
arteries  mfly  give  way  and  cause  htemorrhago,  or  vessels  in  closo  relation 
to  tumours  of  the  brain  may  be  the  source  of  the  bleeding.     In  spon- 
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taneous  luemoiriLage  the  bleeding  usualtr  takee  pUoe  into  the  substance 
of  the  brain  (»  into  the  rentricles,  is  osoid}}'  out  of  reach  of  the  surgeon, 
and,  eicept  hy  ligature  of  the  comnion  carotid  Miierj  od  Um  euue  side  as 
the  leeioD  in  caaos  which  are  becomiag  prognasiTelf  WQr8S.  Uttle  oan  be 
done. 

Ti&umatic  intracrauial  haamonhage  maj  oocor  eitber  between  the 
dura  mater  aod  the  bone  (subcranial),  between  the  dura  mater  and  the  oorteK 
(aubdural),  or  into  the  substance  of  the  brain  or  caritj  of  the  Tentricles 
(oerebral  or  intraventricular). 

(1)  SuBCRASiAL  OR  Ektradvral  ff^MORRffAoe.—Thia  is  the  com- 
monešb  TSiie^  of  intracraEiial  h^emorrhage,  lu  the  large  majohty  of  casea 
the  bleeding  veeael  is  the  udddle  meningeal  arterr.  This  venel  »oon  after 
ite  paaaage  thiough  the  foramen  spinoeum  divides  into  ite  anterior  and 
poetehor  branches,  and  the  bleeding  point  ia  iisuallj  either  in  the  trunk  of 
the  reeael  or  in  ite  anterior  brauch — the  poeterior  branch  beingat  fault  onlj 
in  about  7  per  cent  of  the  caaes.  Tho  bleeding  is  usuallj  caused  by  a 
fracture  of  the  skull  nioning  through  the  anterior  and  Knver  part  of  tho 
parietal  bone.  or  bj  a  spicule  of  inner  table  driven  into  the  veesel ;  but 
oooasionall}'  bleeding  from  the  middle  meningeal  artery  or  its  branches  may 
take  pLace  vrithout  any  fiacture,  and  maj  even  happen  on  the  aide  of  the 
heod  oppoeiCe  to  the  blow,  in  which  čase  it  is  due  to  contre-coup. 

Traumatic  hsmorrhage  may  happeu  from  wounds  of  the  large  ainuses 
of  the  brain.  Tiz.  the  longitadinal,  lateral,  or  cavernous,  the  uet-named 
being  probiiblj  the  one  most  oommoalj  damaged,  as  it  Ues  in  verj  ctose 
lelation  to  the  base  of  the  ekoll.  and  ia  Ukely  to  be  torn  in  baaal 
fracturea. 

The  reins  of  the  diploe  and  middle  meningeal  veina  are  occosionallr 
the  source  of  hsemorrhage  i  and  in  very  rare  caaee  the  intemal  carotid  artery 
may  be  wounded  by  punctured  wounds  through  the  orbit,  buUel  wounds, 
or  fractiuiea  of  the  base.  Whea  this  happens  ligature  of  the  common 
carotid  ia  ihc  only  resource. 

SymptotM  o/  Subcranial  Scemorrhage, — Theee  depend  very  much  on  the 
Bize  and  nature  of  %'8S8el  wounded.  'VVbile  the  force  of  artennl  bleeding 
is  Bufficient  to  strip  the  dura  mater  from  the  skuU,  and  ao  make  room  for  a 
large  clot  vhich  may  cause  8ymptoms  of  compreesion,  the  bleeding  from 
a  vein  is  more  likely  to  be  stopped  by  the  reaistance  oftered  by  thu  ad- 
heeion  of  the  dura  to  the  akull.  Therefore  large  hamorrhages  whcn  they 
are  extradural  are  usuallj  from  the  middle  meningeal  arteries,  aud  not  from 
the  sinuses. 

The  injury  which  has  caused  the  h^cmorrhage  may  or  maj  not  be 
sufficient  to  stun  the  patient  and  cause  temporarj  uuconaciouaneaa.  If  it 
do  BO  the  patient  usuallj  recovers  his  senses,  and  there  is  a  "  lucid  interval " 
before  the  sj-mptouis  of  compreaaion  commence. 

This  lucid  intcr\'al  ia  uBually  of  some  bours'  duration.  the  tirne  of  the 
ooset  of  compresaion  sjmptoms  dependiug  on  the  aize  of  the  veaael  vrounded. 
and  varying  from  an  hour  or  two  to  two  or  three  dava 

The  patient,  who  is  usually  stunned  by  the  aocident,  recovers  oouacioua- 
ueas,  but  in  un  hour  or  twu,  as  the  clot  enlargee  and  preeses  ou  tho  brain, 
becomes  drowBy  and  stupid ;  this  etate  of  mattei^  Bteadily  progresses  until 
complete  conia  is  reached. 

There  is  usually  at  first  paralyais  of  that  side  of  the  body  oppoeite 
the  clot ;  ond  the  pressure,  which  may  at  Hrst  l>e  localieed,  for  example,  to  the 
centrea  controlling  the  muscles  of  the  face.  iaay  gradually  Qxtond  up  the 
Rolandic  area  alTecting  in  turu  the  centres  for  the  arm  and  leg,  uud  eventu- 
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allj  may  cause  a  general  conipreaaion  ot'  the  %vhale  l^emisphere,  and  later 
of  the  whole  brain,  and  a  resulting  paral^sis  of  both  sides  of  the  body. 

If  the  clot  {lass  downwarda,  aa  it  freqiiently  does,  towards  the  base  of 
the  brain,  the  piipil  of  the  eye  on  the  same  side  as  the  clot  dilates  and 
ceaaee  to  react  to  Ught. 

Ooca8ionally  there  may  be  protmaion  of  the  eyeballs  from  preeeure  of 
the  dot  upon  the  cavernous  Hinuses. 

It  ofteu  happens  that  there  are  at  first  convulsive  niovementa  in  the 
muscles  corre^onding  to  the  brain  centres  pressed  upon  :  these  spasms, 
however,  soon  give  way  to  paraly8i8. 

If  the  effusion  of  blood  be  small  in  quantity  it  may  be  ab&orbed,  though 
a  certaiu  amount  of  lieniiplegia  Ih  usiially  left ;  if  the  efftision  be  a  large 
one  the  compreesion  is  U8ually  fatal  unless  relieved  by  operation, 

SuBDURAL  H^MORRHAOR.  —  IJudcr  this  heatUng  we  may  include 
heemorrhagea  either  betvveen  tlie  dura  aud  arachnoid,  or  between  the 
arachnoid  and  pia  mater.  The  Bymptoms  and  treatment  are  identical,  and 
Bubdivision  ia  therefore  superflumis. 

The  most  striking  point  of  difference  between  the  8yraptom8  of  extra- 
dural  and  intradunil  lupmorrhage  is  the  fact  that  in  the  latttir  variety  the 
onBet  of  compressiou  8ymptoma  is  very  much  more  rapid,  while  the  localis- 
ing  presaure  Bymptom8  are  usually  much  less  distinct. 

The  explanatiou  of  these  facta  lies  in  the  circumstance  that  when 
bleeding  takee  plače  under  the  dura  the  arachnoid  is  usual]y  wounded, 
and  the  blood  jtoiirs  out  quickly  infco  the  sulHirachnoid  Bjiace,  tliere  l)eing 
now  much  less  resistance  to  the  outpouring  of  blood  than  in  the  čase  of 
extradi)ral  liieinorrhage  wht^re  the  adhcsiona  of  ihc  dura  to  the  skull  ofler 
considerable  reaistance.  A  large  quantity  of  blood,  then,  being  quickly  poured 
out  in  a  film  of  more  or  leas  equal  thickness  over  a  large  part  of  the  brain 
surface,  there  is  not  only  a  more  rapid  accession  of  compression  8ymptom8, 
but  these  are  apt  to  be  more  of  the  natiire  of  general  compression  on  a  whole 
hemisphere  than  Btrictly  localisod  to  any  jMirticular  region  of  the  brain. 

This  same  want  of  rfsistauco  to  the  bleeding  in  the  čase  of  subdural 
htemorrhage  aIIow8  the  blee^ling  from  a  sinuR,  when  it  occurs  in  this  posi- 
tion,  to  be  fis  rapid  and  severe  us  when  an  artery  ia  wounded. 

U8ual!y  speaking,  subdural  or  subarachnoid  hfeinorrhage  comes  from 
the  nipture  by  contusiou  of  small  vessels  iu  the  pia,  and  e8pecially  from 
the  branchea  of  vein  just  as  thev  are  entering  the  longitudiual  sinus; 
hut  it  may  also  coine  from  wound8  of  the  middle  cerebral  or  meningeal 
arterv,  or  from  the  veaoue  ainuses. 

Viliere  tlien  the  8ymptom8  come  on  rapidly,  and  the  lucid  interval  is 
absent,  we  should  suspect  a  subdural  htemorrhage. 

If  the  estravaaation  is  not  a  large  one  recovery  may  take  pliice ;  at  the 
beat  it  ia  8low,  and  apt  to  be  incomplete.  CyBt8  occasioually  are  formed 
in  the  clot^  and  are  met  with  lying  more  or  lese  loose  in  the  sul^arachnoid 
spacc.  In  other  caaes  irritation  of  the  brain,  epilep8y,  or  even  in8anity 
may  supervene. 

Ckrkrral  H^.morrhaoe. — Bleeding  into  the  substance  of  the  brain, 
or  into  the  cavity  of  the  ventricleo,  is  rare  as  the  result  of  injury.  In  the 
latter  pasition  it  niay  come  from  severe  concussion  causing  blcetUug  from 
the  choroid  plexufl. 

If  the  BjTtnptoms  suggest  intraventricular  hremorrhage  a  troear  might 
be  inaerted,  and  if  blood  were  found,  an  effort  might  jierhapa  be  uiade  to 
remove  the  clot  and  stop  the  bleeding  by  pluggmg ;  or  ligature  of  the 
carotid  on  the  same  side  might  be  entertained. 
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TrttUjMHt  o/  Intnuranial  Mtemorrkage.  —  In  aU  caaes  of  saspected 
intracranial  hicmorrhage,  where  oompreesion  STmptomfi  are  bocoming 
disbinct,  operate  at  once.  This  rule  applies  ali  the  more  forciblj  if  the 
ImiorrbBge  be  Bubduial. 

Operaiive  I£MSwm. — Make  for  ihe  epot  in  the  Itrain  wh«r8  the  liret 
Rjioptoms  of  spAffla,  rigiditj,  or  paralysis  of  muflclea  indicatod  that  tlioir 
corresponding  centre  was  b^g  preaaed  upon ;  and  trephina  bere  in  prefer- 
ence to  doiog  so  at  the  site  of  apparent  extemal  iDJTUj«  a«  the  bleeding 
may  be  due  to  contrecoup.  The  localising  Bpnptoms  are  more  reliable 
than  the  poaition  of  the  external  wound. 

If  the  bleeding  be  frora  the  middle  meningeal  artery  it  wiU  probabIy 
be  from  the  tnink  or  anterior  branch.  To  exp08e  these  veesels,  mark  out 
a  spot  \h  inches  bchind  the  extemal  angular  proccss  of  the  frontal,  and  1} 
inchea  above  tbe  zygoma. 

Sbare  and  render  the  part  asepUc ;  drill  a  hole  througb  tbe  scalp  into 
the  akull  so  aa  to  mark  the  exact  ^)ot  in  the  bone;  tum  down  a  tiap  con- 
tainin^  the  acalp  and  temporal  muscle ;  incise  the  pericraniiim,  and  apply 
a  trophine  of  at  least  one  inch  in  diamcter  to  the  spot  drilled  in  tbe 
anterior  and  lower  corner  of  the  parietal  bone.  Bemove  the  disc,  when 
tbe  clot  will  tiEiiallj  bnlge  in  bo  the  hole:  acoop  it  away  with  some  hlunt 
instrument,  and  ligature  the  wounded  artery  hy  pasaing  a  suture  ligature 
of  fine  silk  or  catgut  l>cneath  it  If  it  he  impoasible  to  tie  tho  reasel  as 
it  lies  in  the  bone,  it  may  be  plugged  with  sterilised  wax  or  gauze.  The 
middle  meningeal  artery  may  also  be  found  by  Cbiene'8  method  (p.  73). 
If  the  pooterior  branch  of  the  middle  meningeal  be  wounded,  it  may  be 
reached  by  trepbiuing  at  a  Bpot  immediately  below  the  parietal  eminenoe, 
and  \-\  inches  above  the  line  of  the  zygoma  produced  hackwardA. 

In  most  caaes  tho  dura  shonld  be  opcned  and  tbe  brain  exauiincd,  or  a 
deeper  bpemorrhage  may  be  overlooked. 

The  clot  vrill  be  usunny  fonnd  to  be  disc-shaped,  of  not  more  than 
three  or  four  inches  in  diameter,  tliieker  in  the  middle,  and  thiuning  ofT 
towardfl  ita  edgea.  The  subjacent  brain  is  often  con&idorably  dattcnt^d  or 
even  hoUowed  out  by  preasure  from  the  clot. 

'Wlieo  the  bleeding  comes  from  a  venona  sinus  it  may  usnally  be 
stopped  hy  expo6ing  the  veseel  witli  the  trephine,  and  thon  plugging  tbe 
sinus  or  applying  a  double  ligature. 

Cbbediul  Tumoubs 

Chiefly  owing  to  advancement  of  our  knowlodge  in  regard  to  tho 
localisatiou  of  functioii  in  tlie  bniin,  tiud  to  tbe  increaned  Bafety  of  surgical 
procedure  due  to  Lister,  great  strides  have  been  made  of  late  year8  in  tho 
diagnosis  and  treiitment  of  cerebral  tiuuoiira 

Stili,  it  muBt  be  confeased  that  a  great  deal  bas  yet  t-o  be  done  to  clcar 
up  difficulties  regurding  the  diagnosis,  while  the  general  couaeusus  of 
c^inion  is  that  only  from  5  to  10  ]>er  cent  of  cerebral  tumours  are 
amcnable  to  surgical  treatment, 

Tumours  of  tbe  brain  may  l>e  trne  neoplasms,  may  be  tulterculous  or 
B)*philitic  depodts,  or  may  be  due  to  parasitea. 

Varihties  of  CeitBDRAL  TuMOUR.  —  /"liromaM.  —  Tbese  are  com- 
paratively  unconunon.  They  grow  from  the  dura  mater,  are  encapsulated 
and  hard,  slov  in  their  growtb,  and  their  complete  removal  is  follovred  by 
eatiafactory  resulta. 

Pmmmcmata. — These  also  are  rare.     They  grow  from  the  pia  mater  of 


the  braiu  and  cord,  and  are  epithelial  in  character,  eurrounded  hy  connec- 
tive  tissue,  hard  in  consistence,  of  8low  growth,  and  frequeatly  calcified. 
Thej"  niay  deveJop  in  the  choroid  plesus,  and  are  often  found  in  the 
fonrth  ventricle,  where  they  may  give  riše  to  serious  presaure  Bjmptoms. 

Sarcomata  are  verj'  common,  especiallj  in  adult«.  They  grow  from  the 
dura  mater  or  in  the  bniin  Bubstauce.  They  ar«  usuallj  of  coniparativttly 
rapid  growth  ;  are  eucapsulated ;  8omewhat  limi  in  conaietence ;  apt  to  be 
multiplc,  and  niay  bc  8w.ondury  to  earcomu  in  other  parta  of  the  body. 

Oliomata  are  also  common,  though  souewliat  rarer  Ihan  sarcomata. 
They  grow  from  the  neuroglia  of  the  brain ;  are  uaually  aingle ;  are  of 
rapid  growth ;  of  soft  conaisteace  (much  the  same  as  the  brain  tisaue  itaelf) ; 
are  not  encapsulated,  but  intiltrate  the  aurrounding  brain  tissiie  ;  are  very 
vascular;  and  the  rcsult«  of  their  removal  ia,  a^  might,  bo  ojc^iected, 
un8atisfactory. 

Glio-sarcomata. — Most  gliomata  contain  numerons  small  round  cells,  and 
are  in  reaUty  sarcomatous.  ClinicaUy  glio*8arcomata  may  be  coneidered 
prfiictically  identical  with  sarcomata. 

Carcinonmta  u8uaUy  occur  8econdarily  to  carcinoma  in  other  parta  of 
the  body.  They  aro  soft,  vascular,  and  un8ati8factory  for  surgical  inter- 
ference,  not  only  because  of  tlie  difliculty  of  their  removal  uud  inaUguuucy, 
but  on  account  of  the  original  disease  elsewliere.  PiTmary  carcinoma  of 
the  brain  is  mre. 

Tuherculotcs  depoeits,  either  in  the  form  of  iufiltrations  or  defiuite 
nodules,  are  very  coranion,  especially  in  children.  They  are  most  frequent:ly 
found  in  the  cerebellum  or  at  the  base  of  the  brain  ;  are  usually  multiple ; 
are  frequentl7  accompanied  by  basal  tuberculous  meningitis;  are  usuaL]y 
of  somewhat  8low  growth,  but  may  become  8uddenly  more  urgent  in  their 
manifeatations ;  are  uaually  of  firm  conaistence,  but  may  soften  at  the 
centre.  Ooca8ionaUy  they  become  ^uieeoent,  and  maj  be  x>artially  absorbed, 
or  shrivel  up  into  a  cicatricial  maas,  which  by  contraction  and  di*agging  on 
the  brain  substance  may  causo  epilcptifomi  attacks,  They  are  notably 
incidental  to  cliildhood  aud  young  adult  Lle,  and  frequently  a  tuberculous 
hiatory  is  obtainablc. 

Syphilitic  tjumniata  are  \'ery  common.  They  occur  in  adults;  are 
UBually  cortical  and  on  the  upper  half  of  tho  brain ;  they  are  often 
attached  to  the  dum ;  other  Byphilitic  manifestationa  are  often  evident, 
and  a  historj  of  sjpbilis  uau  proliably  be  obtaiued ;  there  is  U8ually  severe 
poln,  e8pecially  at  night,  accompanied  by  losa  of  sleep;  the  use  of  iodide  of 
potaaaium  in  large  doses  uaually  iiuproves  the  sjmptoma  in  a  marked  way, 
and  compictes  the  diaguoeie. 

Fara^tic  tumours,  uauaUy  in  the  form  of  cy8ta,  occur  more  frequently  in 
foreign  countries  tliau  in  Britain.  They  may  be  due  to  hjdatids,  echino- 
coccuB,  and  other  ^mrasites.  They  push  the  brain  aaide^  and  do  not  as  a  rule 
cause  marked  focal  ejmptoms. 

Other  cy8tic  tumours  may  Ih;  duo  to  the  degeneration  of  sarcomata  or 
gliomata,  or  may  result  from  localised  hiemorrhages  in  connection  with  the 
brain  or  mcningcs. 

In  rare  cascs  actinomyco8i3  attacks  the  brain  (see  "  Actinomyco8is  "). 

The  general  and  loccUising  sj/mptoins  of  intracranial  tumour  are  de- 
Bcribed  on  p.  49  et  seq. 

Treatvient. — Before  detennininff  on  operation  it  is  necessary  to  diagnose 
as  far  as  possible  the  situation  and  nature  of  the  growtb ;  to  exclude  casea 
wluch  are  inoperable  because  of  the  multiplicity  of  the  growth,  or  becatise 
of  Bimilar  growth8  in  other  parts  of  the  bcKiy.    It  must  be  borne  in  mind 
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that  only  some  7  per  ceut  of  ali  brain  tumours  are  witIuD  reach  of  the 
surgeon,  ond  that  it  is  not  posaible  to  diagnoee  witb  certaint}*  whether  a  caee 
-ia  cortical,  8iih>corlical,  or  lK)tli  combined. 

The  ill-defined  and  infiltrattug  gliouiata  are  mo&t  unsatisfactorj ;  eo 
uiuch  BO,  that  some  surgeons  tliink  it  is  not  worth  while  removinc  them 
even  wheu  Ihej'  are  found.  It  would  be  of  great  value  if  one  could  diagnoae 
a  glioma  from  an  encapsulated  sarcoma,  which  latter  is  so  much  more 
favourable  for  operation.  Allen  Starr  belie%e8  that  the  changes  brought 
about  by  the  application  of  cold,  temporaT7  hjpenemias,  and  suchlike  causes, 
!u  the  s}'mptoms  of  a  vasculor  growth  like  a  glioma,  may  enable  the  surgeon 
to  diftgnose  it  from  an  encapaulaled  sarcoma. 

Tulterculous  tumours  are  ven,-  comnionl}'  nmitiple.  and  for  tbis  reason 
some  surgeons  are  averse  to  operation.  Thia  is  not,  in  moet  cases,  a  sufficient 
reason  for  refusing  to  operate.  Intracranial  preesure  is  relieved,  and  absorp- 
tion  of  other  tuberculoua  deposits  maj  Ih?  stiuuilated  by  the  oj^ration. 

In  aH  cascs  whcre  there  is  the  smallest  poesibilitj  of  the  tumour  being 
9}'philitic,  large  doees  of  icHlido  of  potush  (20  or  30  grains  thrice  daily) 
should  bo  given  for  two  or  three  montns  J.»efore  deciding  to  operate.  Mercury 
vifti/  also  be  e:chibited.  Two  points  must,  however,  be  remembered :  fir8tly, 
that  while  a  gumma  may  be  improved  by  antisjphilitic  treatment  up  to  a 
certain  point,  a  cicatrix  may  be  left  which  may  cause  epLlepey  and  demand 
treatment  by  operation ;  Becondly,  that,  as  we  find  elaewhere  in  the  body, 
other  tumours,  malignant  ones  among  the  nimiber,  are  ofteu  couaiderably 
improved  for  a  tirne,  and  up  to  a  certuin  point,  by  iodide  of  potash. 

Wben  oncc  the  surgeon  has  determined  that  the  čase  is  an  0]:>erable  one 
uo  unneces8ary  (lelay  is  permissible.  Spreiiding  oedeuia  may  occur  at  auy 
tirne,  and  in  other  wayB  irreparable  dainage  be  done  to  the  brain  if  the 
tumour  be  alIowed  to  grow. 

In  cascs  whit*h  ure  doubtfullv  oj^rable  au  expIoralor)-  ojieration  may 
be  justifiubly  recommeuded.  Not  oniy  may  the  tumour  wheu  exposed  pro\'e 
more  favourable  than  wa8  indicated  by  the  8ymptomB,  but  the  removal  of 
intracranial  pressure  is  of  the  greatest  value  to  the  palient  by  relieving 
pain.  retarding  optic  neuritis,  prolonging  life,  and  in  some  caaee  bringing 
about  the  absorption  of  tuberculous  tumours.  And  it  must  be  remembored 
that  tho  medicinal  treatment  of  cerebral  tumours,  except  in  the  caae  of 
8yj)hiUa,  is  practicaUy  uaeless. 

In  cases  of  inoperabte  tumour,  bromide  of  potasaium,  morphia,  bhe 
application  of  ice  to  the  head,  and  counter-irhtants  to  the  bock  of  the  neck, 
uiay  be  used  as  palUatives. 

For  full  details  regarding  the  removal  of  cerebral  tumours,  eee  p.  78. 


IKTBACBAXIAL   I.VFLAMMATION 

InHammatiou  of  the  brain  and  meningea  may  happeu  either  as  tho  resuU 
of  iDJury,  or  may  spread  inwards  from  iutlammation  of  astemal  parts,  such 
as  diaease  of  the  cranial  bones,  eryaipelafl  of  the  acalp,  etc.  It  is  alway8  due 
to  organiamal  causea.  In  thooe  cases  which  fonow  injury  there  is  UAuaUy 
open  wound  throuph  which  the  organiems  gain  entrance ;  but  meningitis 
uiy  occur  without  any  vij?ible  extemal  wnund,  iis  the  result  of  a  bruise,  tho 
organisms  in  tbis  čase  either  being  tranamitted  tlirough  tho  supurfioial 
bruised  parts  to  the  moninges,  or  ^idlng  their  way  there  by  the  blood-vc«sela 
8upplyiug  the  part. 

The  inf1ammatory  proceeses  are  of  difTereat  d«gre6i  of  inteQ8ity ;  thus 
tho  meningitis  may  l>c  acute,  ctirouic,  or  subocut«. 
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Probably  many  of  those  casee  which  aimiilate  meningitis,  and  come  on  very 
<iuickly  without  any  palpable  external  wotmd,  are  dae  to  spreading  ocdema. 

When  organisms  are  introtluced  direttii/  by  a  wound  of  the  brain  or 
meninges,  the  8ymptoms  come  on  qiuckly,  that  is,  from  three  to  8ix  day8 
after  the  injury ;  wihere  they  aro  introduccd  iiidiTcctly,  two  or  three  week8, 
or  more,  may  pass  before  active  inflauimation  is  set  up. 

The  chicf  indircct  channcls  through  which  organisms  gain  cntrance  to 
the  meuiuges  are:  (a)  by  tlie  venous  8y8teiu — the  emiB6ary  veius  may 
become  thromboeed  and  organisms  may  in  vade  the  clot  and  eveDtually  reach 
the  membranes ;  (6)  by  the  lymphatic8 ;  (c)  by  inctastaaia,  as  in  pyiemia ; 
the  organisms  circulating  in  the  blood-stream  and  beiug  depoelted  in  the 
part  devitalised  by  the  injury. 

Tlic  positiou  of  intnicrauial  iuflammation,  like  that  of  intracranial 
hcemorrhage,  may  be  subcranial,  subdoral,  or  cerebral 

In  the  Bubcranial  division  there  is  U8uaUy  a  localiaed  paobymeningiti8, 
or  an  abecefls  may  form  between  the  skull  aud  diira  mater ;  in  the  subdural 
form  we  find  leptomeningilie  or  inflamraation  of  the  soft  membranes  of  tho 
brain ;  this  form  may  be  acute  or  chronic,  limited  or  diffuse ;  while  as  a 
result  of  inj«ry  we  meet  with  cerebral  abscess  and  infective  thrombosis  of 
the  venous  siuuaes. 

It  is  neces8ary  8hortly  to  discass  these  different  forms. 

1.  SuncfumAL  or  ExTnADURAL  LvFiAM.VATiOA^ — (tt)  SivipU pachy- 
meningitis,  or  iuflammation  of  tbe  exterual  surface  of  the  dura  mater,  is 
usually  locHlised.  It  may  result  from  a  severe  blow  on  the  head,  with  or 
ttithout  fracttire  of  the  skiill.  The  dura  is  separated  from  the  bone  over  a 
limited  arcA,  and  eftusion  is  poured  out  into  this  cavity,  but  is  prevented 
from  spreading  to  any  distance  by  the  adlieaion  of  the  dura  to  the  skull. 
The  chief  iinportance  of  localised  pachymeningiti8  consiats  in  the  fact  that 
it  may  cause  adhesions  l)etween  the  dura  and  Bul>jaoent  cortex,  and  by  so 
doing  cau»e  traumatic  epUep3y  or  persistent  headache.  If  tliis  condition  is 
suspectod  by  the  persistence  of  headache  ar  locjil  pain,  hliaters  should  bg 
applied  over  the  paiuful  area;  and  should  these  fail  to  relieve  the  pain, 
or  if  cpilcptiform  8ymptoms  appear,  the  bone  should  be  trephined  (see 
"  Traumatic  Epilep8y/'  i>age  99). 

(6)  Suhcranial  Abscess. — This  is  U8ually  the  result  of  a  compound  or 

punctured  fracture  of  tho  skull,  the  dura  mater  bcin;^  not  cut  through,  but 

inerely  separated  from  the  bone.     Thus,  a  cavity  forms  which   filla  vfith 

ilood-clnt,  and  organisms  attocking  this  sensitive  modium  are  apt  to  set  up 

nppuration. 

Subcrauial  abscess  is  aiso  frequently  cauaed  by  inflammation  spreading 
from  suppiirative  otitis  media,  the  roof  of  the  tympanic  cavity  becoming 
perforated,  and  an  abscess  forming  l>etween  the  dura  mater  and  the  petrous 
bone. 

The  at/mptoms  of  subcranial  abscess  are  local  pain  and  tendemeaa  on 
pressure,  rigors,  and,  if  the  collection  of  pus  be  large,  sufficient  pressure  may 
te  exerted  on  the  cortex  to  cause  characteristic  focal  symptom8  of  spasm  or 
paraly8iB. 

Wbere  tliere  is  no  open  wound,  or  where  such  a  wound  has  closed  before 
the  abscess  has  developcd,  the  scalp  tissuea  over  the  site  of  the  abscess  are 
apt  to  1>iH;omo  OKlematous  and  swoIleu.  This  condition  is  kuown  as  "  Fott's 
pnffy  tumour." 

Tlie  trratmfint  eonsists  in  oj^ning  the  abscess,  either  by  trephining  or 
removing  loose  pieces  of  bone. 

2.  LBPTOU£yiyoJTjs.-~VQdtT  this  heading  are  included  the  different 
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fonos  of  in6aiiunatioD  of  tbe  sabdaral  membranea.  riz.  the  aiachnoid  aod 
pia.  As  the  sinface  of  the  brain  ia  tisu&lly  afTecLed  at  the  same  fciine  it 
sboold  perbape  be  called  meninffo-encepMitis, 

This  fonn  of  meningitis  may  be  luuited  hy  adheaions  to  a  small  area  of 
tbe  brain  and  membranea,  ajid  maj  give  rise  to  s^mptoms  pointing  to  suoh 
Uniitation,  e.g.  an  adhesion  of  membranea  to  brain  may  give  riae  to  Jaoksooian 
epilepej,  the  attack  starting  in  some  particukr  group  of  musclea  (see 
page98). 

In  the  laige  m&joritj  of  caaee,  boweTer.  meuiugo-encephalitis  is  dtfiued 
over  a  laige  area  of  the  brain  surface.  It  may  oocur  in  vorious  degieea  of 
inteusit)'. 

(a)  AeuU  Leptomaiingitu. — Organisma  mav  reach  the  membranea  either 
directly  through  a  wound  of  the  akuU  amt  ilura  niatvr,  or  by  one  of  tbe 
varioua  diannels  previoualy  mentioned.  The  intcnsity  of  the  disease  de- 
pends  partly  on  Ihe  melliod  of  inucululiuu,  the  8ym]>toQi8  U-ing  more  ropid 
and  intense  if  there  be  diiect  contaminatiou  by  open  wouud  uown  lo  the 
membranes.  It  also  depends  on  the  virulence  of  the  particular  organisme 
introduccd,  the  milder  ones,  auch  as  the  pneumococcus,  not  causing  such  a 
Bevere  attack  aa  the  ataphylococci  and  streptococci  whicb  aro  more  oommoniy 
found. 

There  is  intense  hrpenemia  of  the  intlamed  surfaoe,  with  small  poiuta  of 
eitravosation  acattered  over  the  surfaoe  of  ttio  pia  mater.  The  subarachnoid 
spaoe  and  ventriclea  usuaUy  are  found  to  contaiu  an  esoeas  of  cerehro-spinal 
fluid  vrhich  is  tiirbid  with  lymph,  blood,  or  pus,  and  whioh  coagulatee  on 
being  heatetL  The  membranea  are  Ibickened  aud  congested,  the  surface  of 
the  convolutions  cidcmalous  and  flntteued.  The  pia  mater  is  covered  with 
lymph,  which  toiids  iMirlicukrly  to  collecL  in  tbe  aulci.  aud  tho  brai«  sub- 
fltance  itself  aho^\'a  evidences  of  softening  and  hjperaemja,  the  lalter  often 
aooompaaied  by  punctifonu  h^emorrh^es. 

S^fmptoma. — In  most  cases  the  firet  sjmptoms  appear  about  thirty-aix  or 
forty-eight  hours  after  the  injurv.  Severe  beodache,  vrith  a  riaing  tempera- 
ture aud  a  fuU  bouuding  puUe,  are  tbe  earliest  6ymptoms.  The  patient 
niay  feel  chilly  or  have  a  detinile  rigor.  rhotophobia,  vomiting,  muscular 
twitchingSi  deUrium,  and  other  nenroua  phcnomena  may  folloWj  and  bear 
witneaB  to  the  intensely  irritable  coudition  of  tbe  brain. 

In  the  course  of  a  fow  hours  the  symptouis  will  havo  ad^-anced  consider- 
ublr:  the  pain  in  the  head  is  exlremely  severe,  the  pupils  are  contracted. 
aud  aquinting  or  optic  neuritis  may  be  noticed. 

The  ]iutient  grad«ally  gttts  vveaker,  wom  out.  and  drow8y,  and  ooma 
gradually  supervenee.  The  pupils  now  becomo  dilated  and  immobile,  aud 
otbor  8ymptoms  of  compreasiou  of  tlie  brain  by  cxc«aa  of  cerebro-spinal  fluid, 
auch  as  a  b1ow,  iiregular  puLae,  atertoroua  breathing.  paral/ais.  etc.,  may 
become  noticeable  before  death. 

The  meningitis  is  usually  farther  ailvanced  at  the  aite  of  inJurT  tban  at 
otber  i^tarta  of  the  brain,  the  inflammatory  procesa  gradunUy  spreading  from 
tbe  original  aite  of  infection  (\vhich  ia  UHualIy  on  the  conveiity)  tonanls  tbe 
b«ao  of  the  brain.  The  eymptom8  of  meningitis  of  the  baao  aud  of  tbe  con- 
TOxity  are  aomewhat  different  in  some  reepects. 

lu  eonvexitt/  meninffUia  there  ia  more  liability  to  convulaiona.  and  theae 
at  flrst  may  be  limitod  to  certaiu  groups  of  muscies,  iudioating  a  limited 
iuvolvement  of  some  of  the  ceutres  in  the  Robiiidic  iireu. 

In  btisal  vuningitia  optic  ueuritia  comes  ou  early  and  is  intense,  the  heod 
is  nttrncted,  aod  souiuting,  due  to  irritation  or  pressure  on  the  nervea 
eupplying  the  musclea  of  the  eye,  ia  of  frequent  occurroncG. 
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Trmtnuni. — The  trcatment  of  trwe  eeptic  Icptomeningitis  is  highly 
UDsatisfaclor}'. 

The  patieut  should  be  kept  in  &  oool,  dark,  and  quiet  room,  and  ehould 
not  be  ttUowed  to  talk.  The  diet  should  bo  low,  and  the  boweU  sliould  bo 
freely  opent^L  The  contiuuous  application  of  cold  to  the  shavea  head  or 
leechea  are  useful,  aad  venesectioii  may  be  tried  if  the  patient  be  not  too 
weak  to  etaud  such  a  line  of  treatment.  Surgical  iuterfereuce  in  the 
directlon  of  drainage  bj  opeuing  the  subarachnoid  space  is  probably  qiiite 
uselesa  when  the  disease  has  made  any,progre6s,  BtiU  it  may  reliere  intra- 
cranial  pressure,  and  wiU,  at  leafit,  do  no  harm.  In  the  earliest  Btages  the 
thorough  cleansing  and  draining  of  any  septic  head  wound  is  a  part  of 
the  routine  practice,  but  this  is  more  of  the  nature  of  preveutiou  thau 
of  cure. 

{h)  Chronic  hptomeninffiiU  is  apt  to  occur  as  the  resiilt  of  trauuiutism, 
and  is  ofben  associated  in  thcsc  cascs  vrith  a  8yphilitic  hiatory.  Like 
chronic  paehy meningitis,  it  ia  accompanied  by  locaLised  \mn  iu  the  head, 
and  is  apt  to  be  foilowed  by  traumatic  epilepsy.  Counter-irritation  by 
blisteriug,  and  in  epileptic  cases  trephining,  are  the  most  importunt  forms 
of  treatment, 

Occa6ionaIIy  a  suJxtcute  or  ddaytd  form  of  meningitis  occups  in  which 
the  syniptams  do  not  follow  the  injury  till  after  the  lapse  of  some  \veeks,  or 
eveu  louger.  Theae  cases  do  not,  as  a  rulo,  run  such  an  acute  course  as 
those  first  described,  nor  do  they  require  such  a  vigorous  line  of  treatment. 

3,    C  SREBRA  L  AbsCSSS 

Cerebral  abscess  is  met  with  occa8ionalIy  in  the  frootal  or  parietal  lobes 
of  the  brain  after  injury,  and  e6pecially  after  penetrating  wounds,  such  as 
gunshot  wound8,  which  carry  in  foreign  bodies,  such  as  hair,  etc.,  into  the 
snbetance  of  the  brain.  Abacess  uiay  also  occur  as  the  resulb  of  contusion 
from  direct  injury  or  from  contre-coup,  the  organiams  si^reading  along 
the  lymphatics  or  blood-vessels  from  the  aurface  into  the  deeper  parts, 
or  being  deposited  by  the  blood  -  current  in  the  parts  vreakened  by 
injvuy. 

In  other  casea  the  absceaa  may  be  metastatic,  and  &econdary  to  some 
Buppurative  focus  at  a  diatance,  iis  iu  pyieuiia;  or  it  uiay8preatl  from  aeptic 
oeteitia,  e.g.  necroaia  of  the  cranial  bones  due  to  8yphilis,  tubercle,  etc. 

By  far  the  commonest  cause  of  cerebral  abscess,  however,  is  chronic 
suppurative  otitis  me<lia. 

In  those  casea  foUowing  injury  the  abscess  usually  runs  an  acute  course, 
and  haa  no  limiting  capsule.  In  most  cases,  however,  which  foUow  middle 
ear  disease,  the  abscess  is  chronic  and  encapsulated.  It  may  lie  latent  for 
months,  or  even  for  year8,  vvithout  cauaing  any  marked  Bymptom3,  and  then, 
by  a  sudden  increase  in  aize  or  by  bursting,  may  dra\v  atteution  by  causing 
compresaion  of  the  brain  or  meningitis 

Symptoms  of  Cerebral  Abscess. — If  reaulting  from  injary  the  abscess  runs 

acute  course.     On  the  second  or  third  day  after  the  wound  there  ia 

5%evere  headache,  the  temperature  rapidly  rises,  rigors  may  take  i^lace,  and 

Bymptonie  wbioh  at  lirst  simulate  thoae  of  meningitis  are  preseut.     Com- 

pression   symptoms  8hortly  follow,   and   the  patient,  if  unrelieved,  diea 

comatoae  in  the  course  of  a  week  or  teu  day8. 

When  the  abscess  is  secondary  to  suppurative  otitis  media,  or  similar 
canaes,  the  aymptom8  are  somewhat  dififerentj  and  the  čase  runs  a  subacute 
or  chronic  course. 
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The  characteristic  ^inptoms  of  a  chrouic  cerebral  abfloees  aro  hcadache, 
dr<nc8iiU3$,  vomiting,  a  dirty  toi^tu,  a  suhnormal  temperature,  and  opHo 
neuritis. 

(a)  Seatlache  is  uBually  severe  and  sometimes  escruciating,  tbough  in 
Bome  cafleB  it  may  be  entiTel7  absent.  Ib  is  usuallj  general  at  firat,  but 
Bubfiequently  is  felt  clue6y  over  one  side  of  tlie  head,  and  there  inay  be 
Boarked  tendemeas  on  pressure  or  percuaaion  over  the  area  overlying  the 
abscess.  The  poln  uiay  be  coustont  or  in  termi  t  ten  t,  occa8ionaUy  connng  on 
in  aevere  paroxy8nia. 

(6)  The  patient  is  droiosy  and  much  inclincd  to  sleep.  Whon  asked 
que9tions  he  may  take  a  long  tirne  to  answer,  and  speaks  in  a  murkedly 
^ow  and  deliberate  manncr. 

(e)  The  digestive  sy&tem  is  much  disturbed.  as  evidenced  by  an  entire 
losB  of  appotite.  constipation,  and  an  extremely  dirty  tongue  and  foul 
breath. 

{d)  Vomiting  \b  apt  to  occur  without  a  feeling  of  ntiiisea,  and  in  no 
relation  to  meals;  the  patient  frequently  vomita  iuiiuedialely  on  wakiog 
up  from  sleep. 

(«)  The  temperalure  is,  as  a  rule,  di8tinctly  subnormal  (96°  to  97"  F.) 
unleas  there  is  aooompanyiug  meningitis.  If  cerebral  aliscess  and  menin- 
gitis coexifit,  the  latter  obscvires  the  diagnoeis  by  causing  a  higb  temperature. 
Tliia  is  particu]arly  the  čase  if  tlic  meningitis  be  basal. 

(/)  The  puUe  is  filow  and  apt  to  intermit. 

Q)  The  respiration  in  the  later  stagea  is  apt  to  take  on  the  Cheyne- 
Stokea'  character. 

(A)  There  is  optic  neuritis  in  most  cases,  most  markcd  on  the  affected 
side.  The  pupil  on  the  afifected  side  is  apt  to  be  dilated  and  insenaitive  to 
ligbt 

(i)  EpUeptiform  aitaeks  may  oocur. 

{j)  LocalimTUf  etjmptoim  may  be  preaeut,  due  to  pressure  or  irritalion 
bj  the  abecefis  of  the  senaori-motor  areaa 

The  commonest  positions  in  which  chronic  abscess  occurs  iu  the  brain  are 
the  temporo-sphenoidal  lobe,  the  oerebellum,  and  the  frontal  lobe. 

Abeoess  in  the  Umporo-sphtnoidal  lobe  is  very  oommon  after  maatoid 
diaeaae,  and  is  due  to  an  eKtension  upward8  of  the  suppuration  through  the 
roof  of  the  tympanio  cavity.  Interference  with  suiell  or  taste  (for  which 
aenses  the  centres  are  situated  in  the  temporo-sphenoidal  lobe)  is  not  often 
marked«  aa  the  other  healthy  side  of  the  brain  takcs  up  the  dutios  of  the 
diseaaed  side  to  a  considerablc  extent.  There  may  be  sulficient  pressure 
exerbed  by  a  temporo-sphenoidal  abecess  to  cause  paralysi8  of  the  muscles  of 
the  fuce  or  arm  of  the  opposite  side ;  and  if  the  abscess  be  sitnated  on  tlie 
left  side  of  the  head  the  speech  centre  iu  the  third  frontal  couvoluiion  may 
be  affected. 

Abflcess  in  the  cerehdlum  is  frequently  8econdary  to  lateral  sinus 
phlebitia  with  infectire  thromboeia.  Tnis  is  a  commoner  result  of  maatoid 
diaeaae  in  adults  than  in  cliildren,  as  in  tho  latter  the  moatoid  oells  are  not 
ful]y  developed  till  about  puberty,  and  Gonfiequeutly  the  pus  from  the 
middle  ear  docs  not  tend  to  spread  into  the  mastoid  promineuce,  and  80 
oome  in  olose  relation  wit)i  the  sigmoid  sinus  as  it  does  iu  the  adult. 

In  cerebcilar  atfscces  optic  neuritis  is  well  marked,  vomiting  is  8pecially 
frequent,  and  there  is  usually  retraction  of  the  head. 

Abscess  in  ih^  frontal  lohes  is  apt  to  show  little  distinctive  sign  except, 
perfaape,  interference  with  the  mental  fuuctioua  If  the  abeoees  aflbct  tue 
third  frontal  convolution  on  the  left  side  we  may  have  aphasia  prcseut. 
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AbaoeaBefl  situated  in  the  Bensori-motor  area  wilL  usnally  denote  their 
exact  poaitioii  hy  cauaing  spaam  or  paraly8m  of  the  groups  of  muscles 
correHponding  to  the  brain  centivs  alTected. 

IhagnosU  of  Cerehral  Ahscess. — Tlie  chief  comlitions  with  which  cerebral 
ahecess  maj  be  confused  are  meningitis,  mastoid  disease,  laterul  sinus 
phlebitis,  aiul  tuinour  of  tlie  braiti.  The  foUo\viug  are  some  of  the  main 
pointa  of  distinction : — 

(a)  In  vuninfpiis  there  is  uiore  evidence  of  iiritation,  e.g.  severe  pain, 
delirium,  coutraction  of  the  puplls  and  photophobia,  spaam,  and  rigidity  of 
muscles.  The  symptoms  of  meningitis  come  on  soon  after  the  iufectiou, 
and  their  onset  is  abrupt ;  the  pulse  and  tempeniture  are  both  raised. 

(6)  In  Tmistoid  diseose  there  is  deafness,  a  hi8tory  of  otorrhtua,  with  paiu 
and  oedema  over  the  mastoid,  and  other  local  signs  of  the  disease  (q.v.) 
The  difi&culty  in  diagnosis  arises  from  the  fact  that  not  ouly  is  cerebral 
ahscess  fn;quently  8ecf)ndary  to  mastoid  diHcase,  and  tlie  two  conditions  may 
co6xist,  hut  certain  8ymptoms,  such  aa  giddiuess,  vomiting,  and  even  optic 
neuritis  (sjmptoms  which  are  usually  indicativo  of  cerehral  ahscesa),  are 
preaent  in  a  certain  uuni1xjr  of  mastoid  casea.  That  tliis  is  the  casc  is 
proved  by  the  fact  that  cleaning  out  the  mastoid  autrum  Dia7  in  such  cases 
removc  the  8yiiiptom8.  There  is  probably  some  local  basal  meningitis  and 
ejctradural  effusion  in  these  cases  to  cansc  the  ahove  svmptoms. 

(c)  In  UiUral  sinus  phlebitis  with  infective  throuiboais  t!»e  most  marked 
8yniptom8  are  pniclically  tliose  of  pyaimia,  viz.  severe  rigfirs,  ssveatings, 
and  a  very  high  temj>erature  with  marked  remissions.  There  is  usuaUy 
some  tendcrneas  over  the  upper  part  of  the  intemul  jugular  vein  in  the  neck ; 
vomiting  and  optic  neuritis  are  absent. 

(d)  Cfrfbral  'Ittmours. — The  diaguoais  here  is  often  so  difficiilt  as  to  he 
imposaible  by  any  meona  short  of  exploratory  operatiou. 

The  absence  of  an  original  soptic  focus,  and  the  8teady,  iinrclenting  pro- 
gression  of  the  8yinptonis  of  a  tumour  from  bad  to  wor8e  are  i>erhaps  the 
chief  points  of  importance.  While  optic  neuritis  is  common  cnough  iu 
cerchnd  abucess,  it  niay  1>e  cousidered  an  abuost  iuvariable  s^iuptom  of 
oerebral  tumour.  There  is,  as  a  rule,  much  lesa  gastric  disturbance  in  the 
čase  of  tumour. 

The  diagnosis  betweeu  chronic  cerebral  ahecess  and  spreading  cedema  of 
the  brain  is  not  usually  difficult.  When  ihe  couditions  occur  togelher,  as 
may  be  the  caso,  the  8ymptom8  are  coufusing. 

In  an  uncomplicated  cedema,  the  hi3tory  of  a  rečen  t  injury,  the  rapid 
onset  of  symptomB,  the  quick  pnlse,  high  temperature,  aud  the  absence  of 
rigors,  vomiting,  and  optic  neuritis,  are  usually  8ufficiently  indicative  of  the 
nature  of  the  časa 

Treatmcnt. — Thia  consists  in  evacuating  the  pus  and  draining  the  ca\ity. 
If  this  can  Ik)  doue  without  interferenoe  wiLh  any  viLal  part  of  the  brain 
the  progiiosis  is  vBry  favourable. 

Having  determined  the  site  of  the  abscess  by  a  carefiil  consideratiou  of 
the  8ymptoms,  u  trephine  of  at  least  1  iuch  in  diameter  should  be  applied 
dirQCtIy  over  this  point-  If  the  al^soess  h%  sul)cranial  iu  position  pus  will 
at  once  follow  the  reuimal  of  the  disc  of  bone.  If  subdural,  tlxe  dura  mater 
will  bulge  iu  the  trephine  hole.  It  must  bc  carefully  opened,  and  if  the 
abscess  be  not  yet  reachod,  tlie  surface  of  the  brain  must  be  carefully 
cxamined  by  inspection  aud  palpation,  and,  if  nocessary,  a  fine  cxpIoring 
heedle  thrust  into  the  substance  of  the  brain. 

If  pus  be  found,  a  pair  of  siuus  force^js  should  be  geiitly  pushed  iu  along 
the  needle.  and  a  rubber  drainage  tube  of  about  §  inch  lumea  passed 
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iDto  the  abeoeaB  caritj.  The  coatents  ahoultl  theu  be  ffentljf  waahed  out. 
and  the  end  of  the  tube  brought  out  through  a  dependent  angLe  of  the 
wound.    (For  Tuller  deuils  seo  p.  73.) 

Id  froiUal  absoesB  aeooudary  to  diaeaae  of  the  naaal  bones,  trephine  at 
least  1  inch  above  the  upper  margin  of  the  ej^brovr  bo  aa  to  a\'oid  t>peuiug 
the  front&l  aiuua. 

In  temporo-^henoidal  abscess  trephme  \  inch  behind  and  1  inch  above 
the  centre  of  the  extemal  auditoij  meatus. 

In  eerthellar  absoeaa  trephine  1^  inches  behind  imd  \  inuh  lieIow 
the  centre  of  the  extemal  auditorj  meatus.  so  as  to  avoid  the  lateral 
sinus. 

If  there  be  a  doubt  as  to  whether  the  abscess  be  situated  in  the 
cerebelluni  or  temponMiphenoidal  lobe,  it  has  been  recommendod  to  trephiuo 
1{  inchee  behind  and  \  inch  above  the  centre  of  the  extemal  auditor/ 
meatua.  Explore  the  temporo-sphenoidal  lobo  hrst,  and  if  you  fail  to  find 
pus  tbere,  remove  bone  with  the  gougo  foioope  dowuwards  and  backwards 
from  jToor  original  trephine  opening  and  expoee  the  cerebelUim.  In  this 
way  both  the  temporo-sphenoidnt  lobo  and  tho  cerebellum  maj  be  readiijr 
examined  through  one  opening  in  the  akulL 

Tbe  chief  appnrent  objeetion  to  this  suggestion  is  the  risk  of  oon- 
taminating  the  meninges  abore  the  tentorium  with  tbe  pus  ooming  from  a 
cerebcllar  absoess  below  the  tent«^rium.  It  is  safer  to  make  two  distinct 
openingB,  the  tirst  of  which  can  be  oloaed  and  sealed  with  coUodion  before 
the  second  is  made. 

4.  IxFRCTiv&  TiTROMBOsis  OF  TITE  VssoiTs  Sixvs£s. — Throniboeia  of 
the  sinuses  of  the  dura  mater  occasionall}'  takes  pbice  in  cases  of  maraamus. 
The  longitudinal  sinus  is  the  one  most  comnionlj  affected  in  this  vtay, 
The  form  of  tbrombosis,  however,  which  8olely  interests  the  surgeou  is  that 
which  is  due  to  infection  bj  orgiinisms,  and  is  met  with  in  connectioii  with 
local  inHammation,  the  rcsult  of  iujury,  septic  osteitis  of  thu  cninial  or 
facial  bones,  facial  ery8ipelaa  or  cellulitis,  and,  particularly,  suppurative 
otitis  media.  The  micro^organisms  usuallj  reach  the  sinus  by  the  infection 
Bpreading  along  tlirombosed  enuasarj  veins  from  the  septic  focus  outaide  the 
cranium  to  the  intracranial  sinases. 

The  moat  cotmuon  sinus  afifected  is  the  lateral  sinus.  This  is  U8ually 
thn  result  of  otitis  media.  The  longitudinal  sinus  may  be  thromhosod  from 
compound  fraciuree  of  the  Bkull  or  septic  scalp  wounds. 

The  cavernous  sinus  is  atTected  in  CAses  where  the  nasal  fpsso),  mouth. 
or  orbit  are  the  seat  of  infiammatory  septic  miachief. 

Owing  to  the  invosion  of  micro-organisms  a  dot  forms  in  the  lumen  of 
the  sinus.  Tliis  in  turn  is  invaded  bj  orgamsms,  tends  to  break  down  and 
to  be  carried  iuto  the  general  blood-stream,  giving  rise  to  sjmptoms  of 
PTtemia,  whiIo  infarcts  in  the  lung,  foUowed  hy  pneumonia  or  gangrene  of 
the  lung  or  metastatic  absccases  in  olhur  parts  of  tho  body,  may  rcsult. 
In  the  čase  of  thrombosis  of  the  lateral  stnus,  basal  meningiliB  and  cere- 
bollar  abeoess  ure  frequent  conseqnencea. 

Symptoms. — In  ali  cases  of  septic  thromboflts  of  the  intracranial  sinuses 
and  the  prouiiuent  symptoms  art;  those  of  a  pjiemic  charactor.  Thus  we 
meet  with  high  fever  with  marked  remissions,  tho  ^mlpe^atu^e  ranging  from 
103"  to  lOe**  F.,  and  dropping  Buddfuly  to  96"  or  97'  F.  The  polse  is  rapid 
and  weak.  Bigors  are  frequent  and  severOi  and  are  a  very  charaoteristio 
8ymptom. 

In  addition  to  these  eymptom8  we  may  have  vomiting,  sweating,  hoadoohe, 
severe  pain  over  the  affected  sinus,  and,  in  addition,  there  may  be  evidenoM 
VOL  II  7 


■ 


n 


BHAIN,  STJRGERT  OF 


of  lung  miaohief,  metastatic  abaco^  in  joint«  or  elsevhere,  and  other  BigiiB 
of  septic  Infection. 

In  the  čase  of  ibe  caveruouB  ginua  there  is  protrusion  of  the  ejeballs 
and  osdeiua  of  tbe  Uda,  due  to  presaure  on,  or  ihromltoBis  of,  the  veins  of  the 
orbit,  while  presaure  on  the  nerves  inav  give  rise  to  ptosis  or  8quinbing. 

In  the  čase  of  the  Literal  sinus  there  will  ii8iially  be  clear  evidence  of 
a  prcviouB  otitis  laedia  foUowed  by  symptom8  of  inastoid  disease,  viz. 
ceilema  and  i»ain  over  ttie  proniinerica 

The  interual  jugular  veiu  in  the  neck  may,  in  the  later  stages,  be  pal- 
piibly  resisttmt  aml  tender  to  presaure,  while  the  deeper  gknds  situated  in 
relation  to  tlie  upper  end  of  the  steruo-uiastoid  muscle  may  be  inflamed, 
and  may  siippurate. 

Trcatmenl. — Early  and  energetic  treatment  is  neceaaary,  as  othermse 
the  results  of  lateral  sinus  phlebitis  are  very  serious.  The  condition  of  the 
uuddl«  ear  shouLd  be  attended  to. 

In  čase  of  inastoid  disease  thorough  clearing  out  and  drainage  of  the 
mastoid  anlnim  aud  cella  should  in  ali  cases  be  done,  and  the  bone  care- 
fully  chi&elled  away  backvtards  till  the  sigmoid  sinus  is  reached  at  a  point 
I  of  au  inch  directly  beliind  the  external  auditary  meatus. 

Pus  wiU  usuaUy  be  found  surrounding  the  lateral  sinua.  Thia  should 
be  waahed  awaT  and  the  sinus  examined.  If  it  appcor  to  be  resistant,  if 
tbe  mastoid  vem  be  blocked,  and  if  ou  prickiug  the  laierat  etinus  wilh  a  fine 
needle  no  blood  como  out,  thrombosis  is  prcseut,  and  the  following  operation 
Bhoald  be  done : — 

The  interual  jugular  voin  should  be  exposed  in  the  upper  part  of  the 
neck  by  an  inoisiou  along  the  inner  border  of  tho  sterno-mastoid  muscle. 
TliB  vein  should  be  Ugatured  so  as  to  prevent  general  infection  by  the  septic 
contents  of  the  laten^  sinus  being  carried  down  the  jugular  veiu  towarda 
tbe  bcart.  The  lateral  sinus  sliuuld  tlieu  be  opeued,  the  couteuts  vva^hed 
or  gentlv  ecraped  out,  and  the  wo«nd8  plugged  with  gauze. 

In  the  čase  of  infeetive  thromboais  of  the  lougitudiiial  or  cavernous 
fliniiBes  tbe  treatment  is  chiefly  preventive,  and  consists  in  dealing  with  the 
cau»e  of  infection  by  the  careful  cleansing  of  scalp  vounds,  the  removal  of 
piecea  of  dead  bone  in  cases  of  compound  fracture  and  necroais,  and  by 
attending  to  ordinury  surgical  indications. 

EPILEPSY 

As  surgical  interference  bas  proved  futile  in  cases  of  ordiuary  or  idio- 
pathic  epilep8y,  while  its  reaults  in  other  forms  of  the  disease  are  very 
encouraging,  it  is  uece8sary  to  discuss  Bhortly  the  varJetiea  met  with. 

Jdiopathic  epilcpsy  is  distinguished  by  the  attack  coming  on  Buddenly, 
witli  little  or  no  vvuraing,  except,  iu  many  cases,  the  OL-curreuco  of  a  cry ; 
the  patient  falls  to  the  ground,  losee  consciousnees,  and  is  seized  by  general 
oonvulaions  which  last  a  few  minutes.  Foaming  at  ihe  moutli  aud  biting 
of  the  toDgue  are  fauiiliar  symptom8.  Deep  unconsciousness  foUow6  the 
conviilsive  uttack,  and  substiqueutl7  the  patient  pesaea  into  a  deep  sleep 
wbich  often  laats  several  hours. 

In  thcse,  the  comraou  cases  of  epilep8y,  surgical  openition  is  useless, 
although  temporary  cessatiou  of  tbe  fits  bas  occa8ionaUy  been  noticed  to 
foUow  trephimag. 

jACKSomAS  EpiLSPsr. — In  thia  \'ariety  there  is  a  conscioua  sensation 
of  the  conimencemcnt  of  the  attack  in  some  region  of  the  body,  e.g.  the  ann, 
leg,  or  face,  and  the  con^'ulaion8,  beginning  in  such  a  part,  spread  from  it  in 
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1  patient  does  not,  as  a  rule,  loM 
)  coDVAilsioDB  eventually  become 


.  definite  order  up  or  dowii  tlie  body. 
consciouacess,  though  be  may  do  so  U 
general 

Thifl  fonn  of  epileps^,  as  8hown  by  Hnghlings  Jackson,  is  due  to  organic 
diaeaae  aBecting  some  part  of  the  sensori-motor  area  of  the  braln  cortex ; 
and  it  bas  been  noticed  that  bucIi  an  organic  ledon  will  be  alway8  foand 
in  that  piirt  of  the  brain  cortex  which  correHponds  to  the  musclcs  which  are 
first  to  be  convulsed,  while  the  eztent  to  which  such  convtilaious  sprcad  to 
neighbouring  parts  dependa  upon  the  Heverity  of  the  initial  irritation — in 
other  wordB,  the  sUghter  the  cortical  irritation  the  more  localiaed  wiU  be 
the  convulaions  and  vice  versA. 

Tbere  ia  often  a  feeling  t)f  conaderable  weakuesd  left  for  a  tiuie  in  the 
muscles  chiefly  involved  in  an  attack  of  .Jncksonian  epilop8y. 

SsxsoRr  JEpiLSPsr  is  the  term  appUed  when  tlie  centrea  corresiKinding 
to  the  oi^ns  of  special  sense  are  involved  by  discase.  Thus  the  Bcnsea  of 
sigbt  and  liearing,  taste  and  amell,  are  occa8ionally  afifected,  and  if  an  attack 
of  epileji8y  bcgin  by  a  perveraiou  or  hallucination  refcrred  to  one  of  these 
acnHCB,  we  may  bc  guided  to  a  correct  diagnosis  of  the  position  of  the  initial 
leaion — fur  example,  a  Ilaah  of  light  or  hallucination  of  aight  poiuts  to  the 
occipital  lobei  a  per^-ersion  of  taHte  or  smeli  to  the  tip  of  the  temporo- 
Bpheuoidal  lobe;  a  aound  to  the  temporal  convolutions. 

In  like  manner  an  irritation  of  the  third  fronta!  convolution  of  the  left 
beuiisphere  (whicli  in  right-handed  people  is  the  motor  speech  area)  niay 
bc  followed  by  an  aireet  of  functiou  of  speech,  this  conRtituting  the  aphasie 
form  of  upilepay,  while  a  lesiou  in  the  frontal  lobes  iiiay  be  evidenced  by 
tcmporary  interfereuce  with  the  tnental  ftinctions. 

Tra  vma  tic  EpiLSPsr. — A  conaiderable  number  of  caaee  of  Jackaonian 
epilep8y  are  referable  to  an  injury.  There  are  certain  points  to  be  borne  in 
mind  in  this  connection,  viz.  that  the  cpilcpsy  may  not  6how  itself  for  a 
long  tirne — eeveral  year8,  it  may  be,  after  the  iudictiou  of  the  injury ;  that 
the  apparent  8everity  of  the  trauma  bas  not  neces8ari]y  iiDy  rclatiou  to  the 
aeveritv  of  the  fits;  that  a  heroditary  teudeucy  to  epilep8y  is  frequently 
present  in  tboee  who  derelop  epileptic  symptom8  after  injuries  to  the  head, 
and  it  aeetns  to  act  as  a  prcdisposing  cauae. 

In  a  few  casea  a  mere  iujur^  to  the  soft  parts  covering  the  skuU  seems 
capable  of  cansing  the  fits,  pressuro  on  Uie  resulting  cicatrix  oocasionaUy 
giviug  rise  to  a  seizure  by  reBex  action. 

The  skuU  is  frequently  the  site  of  the  Icsion,  a  dcpreased  fractiire,  i>ar- 
ticularly  in  the  ahape  of  a  sharp  spicule  of  the  inuer  table,  irritatiug  the 
snbjooent  brain.  (This  fact  appears  to  indicato  the  propriety  of  elevating 
depreflsed  bone  in  recent  cases  of  fracture,  even  if  no  aigns  of  compreesion 
of  the  brain  are  present.) 

The  dura  mater  ia  often  thickeued  and  adherent  to  the  akull  or  mem- 
branes  beneatb.  aud  these  in  their  tiirn  nmy  )>e  altcred  and  adliereul  to 
the  brain. 

Tlie  brain  itaelf  niay  show  evidence«  of  injury,  such  as  cy8t8  (the  r^sult 
oi  ha;morThagee).  patches  of  softeuing,  eoleroos,  or  local  cerebriUs. 

Whi]e  the  majority  of  cases  or  Jacksonian  epilepsy  vrith  localinog 
flymptom8  is  due  to  traumatism,  othcr  causes  are  ocoasionHny  met  with,  e.g. 
tumours  of  dinerent  kimls  growing  from  the  skull,  membranes,  or  braiu ; 
cysts  and  other  »Iterations  in  the  brain  or  membranes,  the  resiilt  of 
embolism  or  tliromlmsis  in  the  blood-vesaels,  etc, 

Treatmtnt. — The  surgeon  baving  deterniined  that  he  has  to  deal  with 
n  caae  of  epilepay  suitabte  for  operation,  frequently  tinda  a  diCticuItv  in 
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deoiding  at  wbat  point  to  opeu  the  skuU,  a»  the  localiaing  6ymptomB  may 
not  point  to  that  part  of  tho  cortex  which  Uee  tmdemeath  the  site  of  the 
injurj.  "  "^Vhen,  however,  the  injurj*  and  the  localisuig  BjmptomB  do  aoL 
coincide,  it  is  better  to  foIlow  the  localising  simptome  rather  than  the 
Burgicftl  injury  "  (Allen  Starr). 

The  chief  indication  in  operative  interfereuce  is,  of  course,  to  remov© 
the  cause  of  irritation  where  that  is  possible. 

\Vhere  the  sjiuptoms  depend  on  a  depreesiou  or  outgrowth  from  the 
bone,  or  an  alteration  in  the  dura  mater,  tho  prospects  of  recovery  are 
extrcmely  good ;  where,  howeTer,  tho  brain  itdeLf  is  at  faiUt  the  results  of 
operation  are  not  encoiiraging. 

In  tK)me  caaes  the  cortex  is  viaLbly  altered  in  colour  and  appearance,  and 
if  thiB  area  correaponds  to  the  locaUsing  symptom8,  it  is  recommended  hy 
8ame  sui^eons  to  exciae  the  patch  of  cortex  »o  altered.  In  some  cases  no 
8uch  alteration  can  be  found  to  correspond  to  the  ByinptomB,  and  in  these 
cases  Horaley  reconimends  the  use  of  a  mild  faradic  current,  by  which  the 
exact  area  conesponding  to  the  conrulsed  muecles  may  be  discovered  with 
a  view  to  its  removaL  Whil«  this  proceeding  may  put  an  end  to  the  fits 
for  a  tirne,  it  Dece88arily  causes  paralyai8  of  the  muscles  concerned,  and  in 
the  course  of  time  the  eicatrix  reaulting  frora  the  operation  ia  apt  by  its 
contractiou  to  aet  up  a  retLewed  condition  of  irritation  with  return  of 
the  fits. 

The  prognoais  of  cases  of  epilep8y  which  are  not  operated  on  being 
extremely  unfavourable.  and  the  dangers  of  an  exploratory  operation  being 
very  sniall,  it  is  wi8e  t-o  reconunend  surgical  interference,  as  it  is  not  often 
posaible  to  make  a  definite  diagnosis  tiU  the  skull  is  opened,  While  the 
large  niajority  of  cases  are  much  benefitetl  for  a  tirne  by  ojK:nitio«,  in  a  large 
proportion  (especially  where  the  focus  of  irritation  cannot  be  removed  witn- 
out  damaging  the  cort€x)  the  tits  recur  after  a  time ;  a  guarded  prognosis 
should  always  accordiDgly  be  giveu.  If  operation  be  thought  advisable,  il 
fihould  not  be  too  long  delavod,  as  it  is  important  not  to  aUow  the  epileptic 
*'  babit "  to  becouie  couGrmed. 

Hernu  Cergbri 

WheD  a  protrusioD  of  brain  takea  plače  through  an  acquir€d  opening  in 
the  skull  it  is  termed  a  hemia  cerebri.  (Protrusion  of  the  brain  or  its 
membranes  through  a  congAnitai  defect  in  the  skull  is  met  with  in  menin- 
gocele,  enceplmlocele,  etc.) 

In  every  caae  hemia  cerebri  is  caused  by  increased  intracranial  pressure 
forcing  the  brain  through  the  abnormal  opening  in  the  ekuU  and  dura  \ 
for  even  when  such  an  opening  exi8ts,  if  there  be  no  increased  Intracranial 
prcs8ure»  hemiation  will  not  take  plače. 

The  brain  will  not  protrude  unleaa  the  dura  mater  is  wounded  as  vreli 
as  the  skull.  Tho  condition  is  u8uaUy  found  either  in  connection  with 
compound  fractures  of  the  skuU,  ^^hiliCic  nccrosid,  or  after  surgical 
operations. 

The  neceBsary  ftietor  of  abnormaIly  great  intracranial  preseure  is  pro- 
duced  by  one  of  the  foUowing : — 

(a)  Intracranial  htemorrhage. 

\h)  (Edema  of  the  brain. 

(c)  Tumour  of  the  brain. 

{d)  Inflammatoi-)'  8weUing  of  cranial  contents. 

Of  these  the  last  is  by  far  the  commonest.  It  is  Tery  apt  to  ensue  as 
the  result  of  septio  woundB  of  the  brain,  accidental  or  surgical,  and  is  a  not 
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uncommoa  8equeU  of  compound  froctures  of  the  skull  in  whioh  aeepeis  hats 
not  been  obtained.  In  Bome  casee  a  definite  localised  abscesa  is  found  in 
the  brain  substance  beneath  the  hernial  tumour. 

Again,  in  operating  on  a  tumour  of  tho  brain  the  surgeon  niay  either  be 
imable  to  remove  the  growth,  and  a  heruia  cerebh  may  follow  the  operation 
(a  result  vrhich  is  highly  beneficial  and  desirable  in  most  instancee,  as 
thereby  relief  is  afforded  to  the  intense  intracranial  preseure),  or  as  a 
result  of  liis  interference  with  the  brain  a  spreading  cedema  may  be  set  up, 
which  increases  the  intracranial  preasure  in  such  a  vaj  as  to  cauae  a  hernia 
cerebri 

In  a  few  caaes  of  depressed  fracture  of  the  skull  it  happens  that  an 
elfu&ion  of  blood  (assisted,  perhaps,  by  depresaetl  bone)  mfty  produce 
sufficient  preseure  to  cause  hernia ;  and  this  form  of  the  discase  may  appear 
immediately  after  the  injuij.  Usuallj  some  dajs.  or  eren  week8,  elapee 
between  the  injury  to  Ihe  skull  and  the  formatiou  of  the  hernia.  The 
portion  of  brain  protruded  generally  eacapes  through  a  small  opening  in  the 
skull;  for  if  there  were  a  large  opening  in  the  skull,  the  intmcranial 
preasure  would  proliably  have  Ijecn  8ufficiently  relieved  to  i)revent  the 
formation  of  a  hernia. 

Tlie  heniiated  brain  tiasne — at  first  red,  turgid,  and  pulaating — becomes 
cedematous  and  ewollen,  and  eventually  disorganised,  or  even  sloughing  on 
its  surface,  these  changea  being  due  to  the  preasure  on  tbe  vessels  in  the 
neck  of  the  tumour  by  the  margins  of  the  opening  tlirough  which  it  has 
«8caped 

The  prognosU  of  hernia  cerebri  is  unfavourable :  ouly  about  one-fourth 
of  ali  caaes  reeover ;  moet  of  theee  recovertes  are  in  cases  of  hiemorrhagic  or 
hony  preasure  which  haa  been  relieved  by  operation. 

Tteaimei^t. — The  most  important  iudUcation  is  to  prcvent  the  formation 
of  hernia  by  taldng  any  stejjs  that  may  be  possible  to  rclieve  intracranial 
preasure,  and  to  be  scrupulouBly  careful  about  such  matters  as  asepsis 
and  (Iminago. 

\Vhen  a  hernia  has  once  formed  no  very  active  treatment  of  the  tumour 
is  of  any  use ;  indeed,  it  is  usually  mischievous.  It  is  evident  that  as  long 
as  the  intmcranial  preasure  remains  our  chief  object  ahould  be  to  deal  witn 
it  rather  than  with  the  hernia.  It  has  been  suggestod  to  apply  preasure  to 
the  mass  by  means  of  clastic  bandagee,  or  to  treat  it  with  astringents, 
alcohol,  etc,  or  even  to  ahave  it  oCt  Ali  these  plane  are  of  very  doubtful 
value.  If  the  intracranial  preseure  be  Icasened  hy  the  absorption,  let  us 
8ay,  of  Bome  tuberculous  depoeit  at  the  baae  of  the  brain,  the  hernia  will 
reoede  of  its  ovn  aocord  and  the  wound  will  cloee.  If.  on  the  coDtrary,  the 
intracranial  pressure  increasett,  the  tnost  mMi»)hle  line  of  treatment  is  to 
oonsiderably  enlarge  the  opening  in  the  skull  through  which  the  hernia  has 
come  in  order  to  relievo  general  pressure  on  the  brain,  and  pofl«ibly  to 
minimise  injuiy  to  the  protruded  cortex. 


Cbpualocklk 

It  ncx3asionHlly  happens  that  the  membranous  layer  which  goes  to  form 
tho  skull  of  the  newly-l>om  infant  id  imperfectly  developed ;  that  oeaiflcati<Hi 
in  the  cranial  bones  is  conseonentlj  incomplete;  thiH  gives  rise  to  a 
protruaion  of  the  membranea  and  ottier  cranial  contents  at  those  portiona 
of  tbe  skull  which  offer  least  resistance.  In  some  casee  the  ^reaence  of 
intrauterine  hydroccphalu8  aeems  to  be  partij  or  wholly  responsible  for  the 
condition. 
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Theeo  protrusiona  U8ually  take  plače  in  the  middle  line  of  the  head,  the 
comiuonest  position  being  posteriorly,  in  couuectiou  wtth  t!ie  occipital  bone, 
the  tumour  projecting  through  an  opeuing  which  runa  from  the  fommen 
inaguum  up  to  the  occipiUl  protuberance,  called  by  Sultou  the  "  temporary 
occipital  foutauelle." 

Next  in  freqiiency  they  are  tbund  at  the  root  of  the  nošo  in  relation  to 
the  fronto-DasuI  sutiire ;  but  they  are  abo  met  with  occa&ionalIy  elsewhere 
in  connection  with  the  BUtures  of  the  skuU,  Bometimea  at  its  lateral  aa^jecta, 
and  may  project  into  the  orbit,  mouth,  or  noše,  in  which  latter  poaition 
they  have  been  miataken  for  polvpi. 

There  are  thi-ee  varieties  of  the  conditiou  depeuding  on  the  contents 
of  the  protrusion. 

1.  Meningocde,  in  which  there  is  a  protnision  of  the  membranes  contain- 
ing  cerebro-spinal  fluicL  The  titmour  ib  u8uaUy  somevrhat  small,  globular 
in  ehape,  sessile  or  more  rarely  peduuculated ;  more  or  lesa  tran^ucent; 
fluctuating. 

The  ekin  covering  the  tumour  may  bo  normal  in  appearance,  or  thin 
and  of  a  bluish  colour,  and  covered  with  dilated  blood-veseels.  The  tumour 
becomes  teuse  on  forced  expiration,  such  ae  in  coughing  or  crying,  and  the 
contttined  tluid  can  be  retumed  by  pix3ssure  more  or  U»a  completely  inside 
the  craninm,  when  the  marglns  of  the  opeuing  in  the  bone  may  be 
distinguished. 

2.  EmepJi^loceU,  where  iu  addition  to  the  membranes  there  is  brain 
substance  in  the  protrusion.  Theae  turaours  are  opaque ;  they  do  not 
fluctuate,  but  frequently  pulsate  eynchronou8ly  with  the  brain.  They 
are  U8uaUy  small,  with  a  broad  base;  are  most  commoDly  situated  at 
the  back  of  the  head,  and  attempts  to  reduce  them  are  foUowed  by 
coDTulaious  or  other  8}Taptoma  of  brain  presaure. 

3.  ITydTcncephalocde,  where  in  uddition  to  the  membrane«  there  is  a 
protrusion  of  brain  substance  which  is  distended  by  a  prolongation  into  the 
tumour  of  one  of  the  vontricles  containing  ventriculnr  tluid. 

In  hydrencephaloceles  occurring  in  the  frontal  region,  laterally,  or 
through  the  npper  half  of  the  occipital  bone,  the  dilated  lateral  veiitricle 
wiU  be  found  in  the  sac;  \vhere  the  lower  part  of  the  occipital  bone  is 
deficicnt,  the  cerebellum  and  the  distended  fourth  ventriclc  are  the  parts 
protruded. 

The  brain  sulistauoe  ia  theee  cases  ie  much  thinned  and  altered  in 
appeanince,  and  a  laver  of  iliiid  is  »ometimes  found  bet\voon  the  membranes 
and  the  brain  in  addition  to  the  tiuid  inside  the  distended  ventricle. 

ThesG  aro  the  laigest,  the  most  frequent,  and  the  most  fatal  of  the 
cephaloceles.  They  are  generaUy  at  the  lack  of  the  head,  and  pedunculated ; 
they  fluctuate ;  they  do  not  usually  pulsate ;  are  more  or  less  translucent ; 
become  tenae  on  forced  expiration ;  and  are  irreducible. 

JHafffiošis. — A  consideration  of  the  above-noted  characteristics  of  theso 
tumours,  namely,  their  position,  sliape,  reducibility,  pulsation,  their  increase 
on  coughing  or  crying,  and  the  ezistence  of  an  abnormal  aperture  in 
the  skuU,  \vill  usually  dislinguish  them  from  such  things  as  dermoid  cystB, 
nievoid  tumours,  or  cephalhfematomata.  The  most  dimcult  caae  to  deter- 
mino  is  that  of  a  tumour  Ijing  at  the  inner  angle  of  the  cyc,  or  near 
the  anterior  fontanelle — a  common  aituation  for  dennoid  cy8tH,  as  it  is 
for  meningoceles.  The  introduction  of  a  small  sterilised  exploring  needle 
will  Bcttle  the  point,  as  in  tlie  cuse  of  the  moningooele  clcar  cerebro-spinal 
fluid  will  be  drawn  off,  whereas  the  contents  of  a  dermoid  cyBt  are 
semi*so]id  and  grumous,  and  will  probably  not  come  tlirough  the  ne«ile. 
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Prognosis. — The  outlook  in  the  iuajority  of  casee  is  very  unfavourable. 
Death  not  infrequently  takes  plače  Bhortly  before  or  soon  after  birth, 
and  in  the  čase  at  teast  of  encephalcK^eles  and  hvdrencephaloceles  there 
ifl  no  tendenoy  to  cure,  and  little  chance  of  the  child  U^ing  many  montha. 
The  usual  cause  of  dealh  is  intlainination  occuiriug  first  in  the  Bkin 
and  cauaing  its  destruction,  and  then  spreading  to  the  tumour  coutents. 
A  certain  number  of  cases  of  pure  meningocele  are  suppoaed  to  be 
eventuaUy  ahut  off  from  tho  cranial  cavity  by  cloBure  of  the  neck  of 
the  Stic;  but  it  is  not  posaible  to  8ay  that  many  of  such  cases  are  not 
congeoital  cyBtSL 

Treatirunt. — In  most  cases  it  is  advisable  not  to  adopt  any  active 
treatment. 

Protect  the  tumour  from  injury  by  a  suitable  apparatus — something  on 
the  principle  of  a  vaccination  slucld  answer8  sometimes — keep  the  skin 
over  the  tumour  eleau  aud  dry  so  as  to  Icsscn  chunuos  of  irritation. 

In  cases  of  simple  meningocele  two  plana  have  been  recommended. 

{a)  Puncture. — With  a  fine  ascptic  needlo  draw  otf  some  of  the  fluid 
from  the  sac,  and  then  apply  gentle  pressure,  or  inject  a  small  quaDtity 
(58S.  to  5j.)  of  Morton's  Suid  (iodine.  gr.  10 ;  iodide  of  potassium,  gr.  30 ; 
glycerin,  ^,),  or  else,  and  more  safelj, 

(h)  Aaepiic  removal  of  the  sac  after  ligature  of  its  neck,  and  subaeauent 
doeure  of  the  hole  in  the  bone,  where  that  is  large,  by  an  osteoplaetic 
operation. 

UTRRATUBE.— 1.  Macxwkn.  P)iogtnic  Dimuet  o/  tU  Brain.—Z  Allsk  Staiib. 
Brain  Swyer}f. — 8.  Ran.  Nourological  »k.  of  I^indon,  Brain,  April  1699. — 4.  Lr  Fokt. 
7bnMra|iAM  OraniooiraraU. — S.  Obipault.  CMrurgie  op^ratoirf  du  sj/athru  nervtiut,— 
6.  Bbooa  ct  Hacviuc.     Chirurgie  tirAraU.-~i ,  Von  BEBOHAiiif.     Chirurg,  Bthandl,  d. 


Breast.    See  Mauhabv  Gland. 


Breath« — The  expired  air  which  is  popuIarly  known  as  the  breath 

consista  of  atmospheric  air  returned  from  the  lungs  saturated  with  watery 

vapoor,  and  othendse  altered  chemically  and  phyHically  by  baving  increased 

ite  proportion  of  carbonic  acid  gas,  liaving  l>ecome  warmer.  and  bemg  chaijged 

witb  more  or  less  putreecible  organic  matter  wbicb  in  certain  diaeaaeB  ffivea 

it  an  oftenmvc  odour,  as  in  some  fomis  of  dyHpepsia,  in  ozji*na,  tonsillitiB, 

brone hiectasis,  phtbisis,  puimonary  gangrene,  and  typhu8  fever.     It  nor- 

nuUIy  contains  4*782  vola.  per  cent  lesa  oxygen  and  438  vola.  per  cent 

□lore  CO,  than  ordinary  air.    Theee  figures  gire  the  respiratory  quotient 

CO       4"'?8 
as  ~jr-^  «> =  0'905,  but  this  may  vary  under  normal  conditions.     Theeo 
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chemical  changes  are  the  immediate  result  of  the  exchange  of  gases  in  the 
lungs,  and  remotely  depend  upon  the  vital  exchange  which  takes  plače  in 
the  tisBues  (vide  "  Bcspiration  ").  £xpired  air  also  oontaiofl  traces of  ammonia 
from  the  blood  and  traces  of  H  and  CH^  probably  derived  from  the 
digestive  tract,  wheDce  altu)  come  such  producta  of  decompoaition  aa  aoctone, 
which  gives  a  peculiur  and  cbaracteristic  odour  to  tho  breath.  This  odour 
bas  been  moet  oft«n  obeerred  in  dinbetca,  but  as  acetono  is  found  in  tho 
mine  after  taking  alcohol,  in  pneumonia,  meaales,  and  other  acute  diseasee, 
eepeciaUy  in  children,  it  is  unaafe  to  attach  to  it  anr  great  diagnoetic  valtie, 
but  undoubtodly  its  presence  wou1d  suggeet  the  deeinibility  of  a  careful 
examiuation  of  the  urine. 


Sulpliuretted  hydrogeD,  if  formed  in  the  stomach  or  small  intestine,  is 
excretcd  througli  the  luugs  us  are  tlie  vegetable  volatile  sulphides  found  in 
onions  and  gamc.  Poul-amelling  breath  ia  perhaps  most  olten  dependent 
upon  putrefaclivo  procesne«  in  carioua  teeth  or  nmong  the  papillro  ot"  a 
coated  tongue.  The  noruial  temperature  of  the  breath  i&  36*3  C,  \vhich  ifl 
ver7  near  the  temperature  of  the  body.  £)xternal  cold  increases  the  intake 
of  oxygen  and  the  dicicharge  of  carbon  dioside,  while  a  liae  of  estemal 
temperature  ifi  followed  bj  a  diminution  of  both.  Muscular  exerciBe  acts 
like  cold,  and  undoubtedly  a  considerable  part  of  the  elliect  of  cold  ia  due  to 
the  involuntary  movementa  escited  by  it. 

Food  produces  the  same  reault,  vvhile  fasting  lowers  it.  In  the  čase  of 
Cetti,  the  fasting  man,  the  ab8ori>tion  of  oxygen  and  discharge  of  carbon 
dioxide  per  kilo.  of  body  weight  fell  rapidly,  80  that  the  re8pimtory  quotieDt 
vrhich  before  the  faat  wa8  073,  on  the  third  day  of  faating  had  fallen  to 
0'65,  and  reraained  during  the  remaindor  of  the  fast  t>etween  0*65  and  0'68. 
V^etable  food  raisea  the  re8pirjitory  quotifiut  to  nearly  unity,  wliile  on 
flcsh  diet  it  ia  aboiit  0'7*t,  and  on  a  nuxed  diet  Bomewhat  higher,  these 
tlifterencea  tiepending  iijK>n  the  tiinount  of  carbon  jirpfient  iu  tbe  food. 

The  relations  of  tke  hreatk  to  the  etiology  of  disense  are  not  perfectly 
clear,  but  it  ia  knovvn  :  (a)  tliut  animala  mude  to  rebreathe  the  sume  air  die 
ultimately  of  aaphyxia ;  and  (h)  there  is  a  considerable  volume  of  evidence 
to  ahow  that  pcrsons  living  in  crowded  and  ill-ventilated  rooma,  \vhere  tliey 
are  compelled  to  breatlie  over  agaiu  air  \vhich  hna  beeu  already  exliau8tea 
by  themselves  and  othera,  becorae  ansemic  and  ill,  and  are  e8pecially  hable 
to  become  atbacked  by  tuberculosis ;  (c)  the  tubercle  bacillus  Ima  been  found 
in  the  expired  breath  of  conaumptive  patients,  so  that  doubtleas  it  may 
jifTord  a  channel  of  infection  for  thia  and  for  other  diseases.  It  ia  believed 
that  meaales,  acarlatinaj  diphtheria,  inQuenza,  and  the  infection  of  a 
comnion  cold,  may  be  communicated  by  the  breath — a  matter  of  the  greatest 
importance  in  reference  to  prophylaxi8. 

A  ^ood  deal  of  discussion  bas  tiiken  plače  aa  to  the  canaes  of  the 
a8phyxiating  property  of  aii  vitiated  by  respiration,  and  the  subject  ia 
considered  in  the  article  "  A8phyxia." 

Clinical  Dingiiosis. — Examination  of  the  breath  niay  be  utiliaed  for 
purpoacfi  of  diagnosia : — 

(a)  For  the  det«rmination  of  deatb  it  is  a  common  practice  to  apply  a 
feather  to  the  mouth  or  the  noše,  or  the  poUshed  surface  of  a  mirror^  in  order 
to  see  whether  any  movement  of  air  or  depoaitiou  of  watery  vapour  takea 
ploce. 

(&)  The  temperature  of  the  breath  varies  with  the  body  ternj^rature, 
for  example,  falling  very  low  io  the  cold  stage  of  cholera  and  rising  high  in 
fovcr. 

(c)  The  odour  of  the  breath  ia  modified  by  smoking  or  chewing  varioua 
aromatic  substances,  or  by  eating  certain  articles  of  food,  such  as  garlic,  which 
coDtain  strong  emelling  compounda.  Alcohol  givea  a  characteristic  odour 
to  the  breath,  aa  do  many  Bubatanccs  uaed  as  druga,  for  esample,  bismuth, 
copaiba,  and  the  mineral  poiaone,  especially  mercury.  The  breath  of 
women  during  menatruation  may  have  a  8weet  odour  like  that  of 
chlorofonn.  In  ursemia  the  breath  often  amella  of  animonia,  which  may  be 
domonatrated  by  the  production  of  thick  \vhite  fumes  when  a  glaaa  rod 
dip{)ed  in  hydrochloric  aoid  is  brought  near  the  mouth,  while  in  dialietea  ita 
odour  haa  been  variously  compared  to  hay,  applea,  sour  beer,  and  vinegar. 
In  pya;mia  and  iillied  conditiona  (septicfcmia,  etc.)  tbe  odour  of  the  breath 
ia  8weet.     In  dy8pepaia  and  constipution  the  breath  ia  foul  and  sometimea 
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almost  &ecal  in  odour,  while,  when  steicoraceous  vomiting  U  preoent,  it  is 
undoubtedlj  ftecaL  Local  morbid  conditions,  such  as  dirty  or  decayed 
teeth,  ozsena,  chronic  foUicular  tonsillitis,  cabarrh  of  the  inoath  and  toogue, 
nlceratioD  or  gangrene,  malignant  disease,  caries  of  bone  in  the  moutb  or 
noše.  ulceration  of  tbe  larynx  or  decompoeition  of  retained  bronchial 
secretion  in  dilated  bronchial  cavities,  or  gangrene  of  the  lung,  may  give  rise 
to  the  mo6t  fotil  odours  of  decomposition  in  the  breath. 

(d)  Hicroseopical  exainiiiation  of  the  expired  air  haa  in  phthiais  shovm 
tbe  presence  of  the  tubercle  bacillua  (A.  Banaome),  and  if  appUed  in  other 
diseaaes  might  suoceed  in  demonstraling  other  pathogenic  bacteria,  but  tbis 
method  haa  not  so  far  been  very  extenBiYely  uaed.  M&ny  authoritiee  con- 
eider  that  the  tubercle  bacillus  is  never  found  in  the  breath  in  ordmary 
respirations,  but  only  when  asHOciated  vfilh  the  act  of  ooughiug. 

(e)  The  same  uiay  be  said  for  liacteriological  ezanunation,  tbis  mode  of 
aearchiug  for  miorobea  not  Iiaring  been  8}*8t«inatically  applied  to  the 
breath. 

(/)  Chemical  examinution  is  the  only  scientific  method  which  hiis 
hitherto  yielded  mucli  reault.  The  reapiratory  quotient  is  found  to  varj 
aocording  to  the  state  of  metaboUani  of  the  bodj ;  in  inanition  it  is  diniinished, 
while  in  cert&in  vrasting  diaeaaes  it  is  increased.  There  is  said  to  be  au 
iocrease  of  CO,  in  astbma  and  bronchitis,  while  in  eholera  there  is  a 
decieaae. 

In  Bright'B  disease  and  ursemia  the  ammonia  is  groatlj  iuoreosed. 
Afarsh-gas  maj  be  expired  in  such  quaDtity  aa  to  make  the  breath  intlam- 
mable,  and  severni  iuBtAnces  have  bceu  recorded  where  the  paticnt  bas  acci- 
dentallj  set  fire  to  liis  breath,  for  instance.  when  trying  to  light  his  pipe. 
Such  patieuta  have  generaUy  auflered  from  dilated  stomache,  in  which 
decompoeition  of  food  vas  aasociated  with  the  formation  of  tbis  gas. 

In  diabetics  the  brejith  Romutim(<s  contains  acetone.  In  potsoning  from 
hjdrocjauic  acid  tbis  acid  is  preseut  in  the  espircd  air. 

Treatment. — Asevil-smelling  breath  is  generallj  asecondarj'  sjmptom,  ite 
treatment  depeuds  for  the  most  part  upou  the  removal  or  curc  of  the 
primary  condition,  and  it  would  be  out  of  pUco  bere  to  do  more  than 
indicate  the  linee  of  treatment.  Where  the  seat  of  the  disease  is  in  the 
mouth  it  is  accesaible,  and  carious  teeth,  etc,  should  be  atopped  or  removed, 
a  coated  tongue  scraped  or  diainfucted,  the  pbarynx  6prayed  with  au 
antiseptic  solution,  etc.  For  oziena  the  use  tvvice  a  day  of  a  nasal  douche 
is  often  the  only  remedy. 

In  acuU  dueases,  vhere  the  mouth  is  foul  with  sordes,  it  should  be 
deaned  with  glycerine  and  rose  wuter.  The  fo^tid  odour  from  bronchiectatio 
cavities  and  gangrene  of  the  lung  may  be  kept  down  by  creasote  taken  in 
capeules.  Dr.  G.  Vi\nan  Poore  nas  rocommended  ^rlic  for  t!»is  purpose  in 
the  belief  that  thi«  ve^-iiUiide  contaiua  an  anliaeptic  principlc  to  which  it 
owt'8  it«  rcputation  as  an  article  of  diet.  In  two  cases  of  the  kind  wherein 
a  trial  was  made  of  Dr.  Poores  sug^^eetion,  the  steuch  was  diminifdied,  and 
wa«  curiously  enough  not  replaced  by  any  offcnsive  smeli  of  garlic. 

Putrofactive  changes  in  a  dilated  stouiach  can  be  most  ethciently  troatod 
witb  lavage  by  meana  of  a  soft  stomach  tube  and  a  tepid  solution  of 
•alicjlate  of  sodti  (l-IOOO). 

The  value  of  Iiot  intestinal  irrigation  iu  uriomia  and  similar  diacasee  bas 
yet  to  be  detenuined«  but  is  at  least  worthy  uf  a  fair  thaL 
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The  eerous  fold  known  as  the  broad  ligament  is  divided  into  the  meeosalpio* 
or  meaenter)'  of  the  Fallopian  tube  and  the  mesometrium  proper,  which  lies 
below  the  level  of  the  attacliment  of  the  ovary.  Iti  dieeaee  the  mesosalpini 
is  mainly  associnted  \vith  tumours,  the  mesonietrium,  with  inflamtnatory 
depo&its. 

Displacenieni  of  the  Folds  of  tftt  Broad  Ligament  h/  Tumours. — Paro- 
vanan  cjata,  cj-stic  tumours  developed  in  the  hilum  of  the  ovar}'  aud,  in 
rare  instoncvs,  tumours  of  the  ovary  proper,  make  for  themselves  a  capsiile 
of  the  mesosalpins,  which  they  greatly  distend.  This  conditiou  is  eaflily 
recogcised  during  opcration  hy  the  position  of  the  Fallopian  tube,  whieh  is 
much  elongated  and  atretched  over  the  tf)p  of  the  cajisule.  These  same 
tumours  eometimes  forco  apart  tho  lajers  of  the  mcsometrium  as  weU ; 
papillomatous  cpts  especiall^  teud  to  do  so.  Ovarian  cyat8  occa8ionalIy 
burrow  into  the  mesometrium  alone,  then,  if  they  grow  fonrards,  the  short 
anterior  fold  (sce  Sketch)  is  »con  ]>assod,  and  the  tumour  comes  in  contact 
with  the  anterior  pelvic  wall8  and  the  abdoininal  parietes,  atripping  up  the 
porictal  peritonoum.  Ovarian  eysts  burrowing  backwarda  may  uUiniately 
become  retro-peritoneal.  Fibn>-n]yoma  of  the  mesometrium  often  spaies 
the  me60salpiDX  eren  when  the  tumour  att-ains  a  great  bulk.  A  true 
uterine  "  fibroid  "  may  burrow  into  the  mesometrium  alone,  or  into  the 
meso8alpinx  as  well. 

Inplammation. — The  me30salpinx  is  alwayB  more  or  less  affected  in 
perimetritifl,  adhering  to  adjaceut  parta  Sometimes  its  jjosterior  surface 
becomes  firmly  attached  lo  a  small  ovarian  cy8t  which  stretchea  it  as  it 
grow8.  This  gives  au  appeanmc«  as  thougb  the  tumour  lay  l>etween  the 
folds  of  the  mes08alpinx,  e8pecially  when  inflammatory  deposit  on  the  surfac« 
of  the  cy8t  is  taken  for  part  of  the  imaginary  aipeule.  An  inflamed  and 
dilated  Fallopian  tube  opcns  up  the  mesosalpinx  till  the  former  comes  in 
contact  with  the  ovar)'.  Au  intlamcd  and  thickened  me808alpinx  does  not 
alway9  bear  the  ligature  well.  This  is  one  reason  why  the  pediclc,  after  the 
removal  of  ati  inflamed  tube  and  ovary,  sometimes  iuflames,  the  patient 
suffering  as  much  as  before  the  operation. 

luflammation  of  the  mesomttrium  is  the  chief  feature  in  pelric  ccllulitis 
(parametritis).  Whilst  the  mesosalpins  contains  very  little  connective 
tisBue,  a  thick  wedge  of  that  tissue  enters  the  lower  and  oiiter  limits  of  the 
mesometrium  where  the  folds  part,  becoming  thinncd  till  it  ends  at  about 
tho  level  of  the  ovary.  It  contains  fat  and  muscular  fibre.  AVhen  infiamed 
it  becomes  very  firm,  omng  to  inUltratiou  with  serum.  On  vaginal  explora- 
tion  the  base  of  tho  inflamed  ligament  feels  liJce  a  metal  bar  runuing  across 
the  lateral  foruix  from  the  bouy  pelvis  to  the  cervix  uteri.  The  ureter  runs 
along  the  base  of  the  mesometrium,  hence  it  may  be  obstructed  by  the 
iuilammatory  exudation.  This  is  most  usual  when  the  inflammation 
develops  aroimd  a  cancerous  growth  advancing  from  the  ntenis;  the 
malignant  deposit  it«clf  may  producc  the  same  effect.  The  symptoms 
and  course  of  pelvic  cellulitis  are  described  olfiewhere  (see  "Pelvis"). 
The  chief  feature  of  importance  in  relation  to  this  disease  as  afiecting  the 
broad  Ugamcnt  is  the  directiou  in  which  tlic  inflammatory  proccss  may  pass 
from  the  connective  tissne  of  the  mesometrium  along  similar  tiseue  beyond 
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itfl  limita.    It  ma7  advance  forward8  acd  upwards.    Tliis  is  the  usual  oouree, 

for  the  anterior  fold  of  the  broad  ligament  docs  not  pass  so  low  dowu  as  the 

poeterior  (see  Sketch).    Hence  the  Berous 

or  punilent  exudation.  in  close  relation, 

froui  the  firat,  with  the  couuective  tissue 

iu  the  forcpart  of  the  pehis,  riscs  in  front 

of  the   pehtoneum  tlU  it  comes  to  Ue 

behind  the  abdominal  walls  iu  the  groin. 

It  sometimee  trocka  aloug  the  round  li^- 

inent    iiito    the    iugiiinal    cauaL      ^Hie 

oxudation  maj  pasa  backwards,  sometimes 

oreeping  out  of  the  great  sciatic  notch. 

Leas  frequently  it  tracks  outwards,  pose- 

ing  along  the  connective  tissue  of  the 

side  of  the  pclvic  cavity,  and  thence  often 

upwardB  iuto  the  iliac  foesa.     The  ex- 

udatiou  sometimes  jtasses  upwaidB  and 

outwardB  uloug  the  iofuudibiUo-pelnc  Ugament,  the  serous  fold  made  hj  the 

ovarian  vcssels  as  they  j)as8  from  the  peUnc  brim  into  the  folds  of  the 

broad  ligament.     The  connective  tissue  arouud  the  vesaels  is  looee  and 

abnndant.     In  cellulitis,  after  ovariotomy  and  allied  operations,  the  infundi- 

bulo-pelvic  ligament  Is  a  great  highway  for  septic  esudations,  which  may 

reaoh  the  loin.     The  lat«ral  relatious  of  the  broad  ligament  explain  the 

clo©e  association  observed  in  many  cases  between  pelvic  cellulitis  or  pclvic 

peritonitis  and   iutkmuiation   in   the   neigbbourbood    of    the   venmform 

appen<Iix,  so  that  it  is  not  alway8  clear  which  wiis  the  primary  disease. 

Abacess. — Peline  absccss  is  speciallj  described  under  its  proper  beading. 
The  rclations  of  the  oonnective  tisaue  of  the  broad  ligament  to  the  same 
tisaue  in  its  ncighbourhood,  above  not«d,  should  alvrajre  ho  remembered  when 
this  affection  is  suspocted.  Abecess  of  the  broad  ligament  is  usuallj  a  result 
of  peh"ic  celhilitiH,  including  the  form  which  appears  after  the  rcmoval  of  a 
tumour  of  ttie  ovary  or  of  old  iuflamed  appeudugea,  when  the  ligature  is 
eeptic  or  the  ligatured  tissues  unhealthy.  Abecess  of  the  broad  ugament 
may  also  bo  dne  to  infection  of  a  hsematoma,  tumour,  or  fuetal  sac. 

ffcematoma. — This  subject  is  also  8pecially  tTeate<l  under  "  Pelvis  "  (j.«.). 
Here  vre  need  onIy  say  that  in  ovariotomy  the  pedicle  needle  sometimea 
woundB  a  vein,  and  a  htematoma  forma  in  the  mesometrium.  As  a  rula 
thiH  accident  ir  spcedily  mnnifested  bcfore  the  operation  ia  ended,  a  tenae« 
Uvid  blue  tumour  appeahng  below  the  ligature-groove.  If  the  blood  eecapes 
8lowty  but  8tcadily  it  may  cause  tbe  ligatnre  to  yie1d  iu  a  few  lioura,  or  the 
heematoma  may  burst.  Fatal  intraperitoneal  hfemorrhage  is  Ln  either  caae 
Tery  probable.  Should  the  hsematoma  remain  stationar)-,  it  ia  not  likely  to 
BUppuiate.  The  ha^matoma  associated  with  Eadra-uterine  Ptegnancy  ia 
described  under  that  heading. 

TuMOUKa  o?  THE  Broad  LittAMENT.  (1)  Of  the  Meaosalpinz. — 
When  the  uterus  is  tbe  eeat  of  a  large  fibro-myoma,  and  in  certain  other 
conditionH  involving  obatruction  to  the  lymphiitics  of  the  pelvio  viacera, 
large  yeUow  blehs  or  bulhe  of  irregular  form  are  oftcn  scen  covering  tho 
mwomJpinx.  These  "lacunar  cysts"  or  "subserous  hjgromas"  do  not  in 
themselvea  endanger  tlie  putient,  nor  do  they  interfere  much  with  operative 
munipulations;  they  are  Bimply  important  as  uBuully  iudicating  scrious 
complications  el«ftwhere. 

Anatomically  the  simple  parovarian  cy&t  is  a  true  tumour  of  tho  moso- 
8alpiux,  and  so  an>  alt  papillouiatoua  cyst8  developed  from  the  parOTariam, 


108 


BBOMISM 


and  from  that  portion  of  Gartner'8  duct  which  lies  within  itB  folds.  The 
diiTerent  way8  in  which  the  folda  of  the  mesoaalpins  maj'  be  opened  up  by 
tumoura  from  other  parts  is  described  above. 

8mallfalty  tumours,  pedunculated  or  seBsile,  have  been  detected  in  the 
mesosalpioK,  which  often  contains  a  Little  fat.  Paroua'8  caae  of  lipoma  of 
the  tube  wnfl  possihlj-  a  fatty  tumour  of  the  rae808alpinx  surrounding  the 
tube. 

(2)  O/  ihe  Misometrium. — This  part  of  the  broad  ligament  may  be  the 
fleat  of  a  Jibroma  or  Jihro-myoma  developed  cjuite  independentl}*  of  the 
utenis,  from  the  fibroiia  and  mnscular  tissue  in  its  folds.  A  tumour  of  thie 
clas»  nmy  attain  a  great  si/e,  and  presB  upon  the  vesoelR  and  uer^'eR  of  the 
pelvia  and  on  the  iireters.  No  other  kind  of  abdominal  tumour  displaces 
peritoneum  more  widely  or  more  freel}*.  In  com[>iiri8on  with  uterine 
"  fibroids,"  these  meaometric  fibro-myoma8  develop  in  younger  8ubioct8, 
targe  gruwthB  of  lliis  claas  having  been  removcd  from  vvomeo  under  thirly 
years  of  age. 

"  Fibroids  "  originating  in  the  uterus,  espcciaUy  near  or  in  the  oervii, 
tend  to  burrow  into  the  meBometrium.  Tliey  theu  lie  very  close  to  the 
ureter.  In  cxceptional  caaes  that  dnct  hiis  been  found  passing  over  and  not 
under  the  burrowing  tumour. 

There  is  often  much  fat  in  the  meBometrium,  and  hence  it  ia  not 
snrprisuig  that  lipoma  of  that  fold  bas  been  recorded.  Sarcoma  has  also 
been  obaerved.  l^Veund  deecribea  a  čase  of  cstensive  invasion  of  the  broad 
ligament  with  eehinococH. 

LITERATURE.— Ai-THOR.  "Capsnles,  Folse  ud  Rea1,iD0Tariotoniy,'.firif.  Med.  Joum. 
ro\.  i.  1896,  p.  MO.  "Fltiroink  of  Broad  Ugmment,  vcighing  44  Ibn.  8  oz.,  iucccAsfall; 
reraoTed  from  a  woraan  »god  28,"  TVaru.  Ohit.  Soe,  Lond.  vol.  xl.  p.  205.— W\li)BTBE, 
"Daa  Bcckeo."  Itonti,  189fi'.  (TUta  anthority  deflnitely  divides  th«  "LicamoDtum  Latum  " 
into  "mesosalpini*'  and  "mesomttrium.")— Pawliil  "Ueber  pseudo-iatraligameutose 
Ei«ntoc]cs£ejichwti]9t«."     VicDna,  1891. 


Bromldiosis.    Sa  Svteat  Glakds. 

Bromismi — The  term  bromiem  isapplied  to  the  acries  of  symptoma 
fcbat  are  met  vrith  resulting  from  the  escessive  use  of  one  or  more  of  the 
bromine  CMsmpounds.  Since  the  di8covery  of  the  sedative  influencc  of  the 
bromides  on  the  central  ncrvous  By8tc!u,  thesc  remctliea  have  been  very 
extensiTely  used  for  raany  nervous  dieorders,  and  it  is  8pecially  in  chronic 
nervoua  casee,  €.g.  cpilep8y,  that  the  untovvard  effects  of  the  bromides  are 
Been.  The  degree  of  tolerance  for  bromides  varies,  aa  for  other  medicinal 
reraediea  In  some  caaes  the  continued  use  of  even  small  doses — 5  to  10 
graina — leads  to  a  manifestation  of  the  minor  or  major  symptoma  of 
bromism,  wMle  in  other  cases  very  large  dosea  are  tolerated  even  for 
lengthenod  perioda.  Clouston  reeorda  au  interesting  čase  (  voL  L  p.  79)  of  a 
boy  of  elcven  tolerating  60  grains  daily  for  two  year8.  Ttie  nature  of  the 
diseaae  and  the  idio8yucra8y  of  the  ])atient  are  tlie  important  niodifying 
factors. 

The  depresaing  influence  of  the  bromide«  on  nerve  and  muacle  cells, 
taken  with  their  irritating  property  during  excretion  by  the  uaual  channels, 
is  respousible  for  the  8ymptom8  of  bromiam.  Thesc  may  be  briefly 
siimmartsed  as  foUow"8 : — 

NeuTo-musculaT  SysUw. — A  diminished  capability  for  phy8ical  or  mental 
work,  viilh.  occaaional  headaolie,  wliich  mfiy  be  of  a  severe  character  and 
chiefly  in  the  frontal  region,  are  the  earlier  8ymptom8.    Later,  aUght  forget- 
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fohieaa,  duuinishcd  mental  capacitj',  general  w'cukDC8a  of  mental  faculties, 
diminutioD  of  tbe  palabal  aua  pharyugeal  rellex,  aod  in  stili  luter  eUgcs 
Bome  difiturbance  of  gait  iuay  bc  preHent.  In  not  a  few  oases,  however. 
\  eBpeciaUy  in  epileptics,'  ttia  iirst  8ymptomB  are  those  of  an  inoreased 
excitability  of  the  brain  cortex,  amountaag  even  to  mania  (Bromomania). 
The  devtflopment  of  uny  such  Bymptom  in  tliese  casea  sbould  therefore  lead 
the  practitioner  to  a  careful  Burvey  as  to  the  doees  and  duration  of  the 
treatment. 

Cardio-vascular  Syatem. — Along  with  the  general  muscular  depresaion 
there  is  more  or  lesa  endenoe  of  general  cardiao  enfeeblemeut.  The  heart's 
action  is  weak  and  the  pulse  fceble.  The  rate  may  be  8lightly  diuiinished 
or  increaaed.  A  few  caaes  are  recorded  where  death  has  be«n  »ttributed  to 
the  stoppage  of  the  heart  iu  diastole  as  the  result.  of  excesaive  use  of  tbe 
dnin;.  Other  indicntionH  of  Tasomotor  disturhauce  may  be  preaent,  «^. 
cold  eztremitiea  aud  clHiuiay  state  of  the  akin. 

Cuta-neous  Stfstem. — An  acne  eruption,  most  marked  on  the  forehead, 
neck,  foce,  and  truuk,  is  frequently  the  earliost  syniptom  to  attract  atben- 
lion.  In  other  cases  the  eruption  may  be  erythematou8,  scarlatiform, 
pcinpbigoid,  or  even  rupial  iu  naturc.  In  children  the  eruption  may  pass 
from  a  diserete  acne  type  to  take  on  a  papiUomatoua  appearauce. 

Other  S^stems. — The  more  importunt  sjmptoma  cncountered  in  the 
other  syBteni3  are  loas  of  appetite,  foul  breath,  anseiuia,  dilatation  of  the 
pupil,  diminution  of  the  respiratory  rate,  and  slightly  depreesed  temperature. 

Trtatrfitnt. — Prophylaii8  is  aU-important.  A  full  recognition  of  the 
phanuacological  actions  and  careful  oi^serration  of  patieuts  using  theae 
remedie«,  notiug  e3pecially  the  condition  of  tbe  akin,  mucous  membrane,  and 
general  vital  capacity,  will  suiiice  iu  aH  coses  to  prevcut  the  developmcut  of 
the  condition  in  any  great  degiee. 

Curative  treatment  resolves  itself  into  a  stoppage  of  the  use  of  tbe  drug, 
strict  attention  to  the  action  of  tbe  skin,  kiduey8,  and  bowels,  and  the  use 
of  general  tonic  remedies.  Hydro-therapeutic  measures  are  of  great 
aaBistance,  both  from  tbeir  local  and  Kt^ucrol  etlects.  Small  doses  of  arseoic 
givon  in  combination  witb  tlie  bromides  uro  of  some  service  iu  diminishing 
the  tendency  to  bromism.  Liq.  arseuicalis  is  the  form  most  commonly 
used,  but  some  wnters  bclieve  tliat  arseniate  of  soda  is  the  most  useful 
preparation,  being  less  likely  to  produce  aDy  gastric  intestinal  irritation. 

CaDDabis  indica  is  also  frequently  usod  along  nith  the  bromides  with 
tbe  object  of  diminishing  the  tendency  to  the  production  of  untoward 
I  disturbanoeB  of  the  uervoua  8y6tem. 


BronchI,    Dlseases  of. — The  aOections  of  tbe  broDchi  and 
affiociat«d  glands  are  described  in  the  foUowing  articles : — 


1.  Bronchial  Olauda. 

2.  Bronchltis  (for  Capillary  Bron- 

cbitis  see  "  Pueumonia  "). 


3.  Bronchiectaais. 

4.  New  Orcnrtlis.     See  "Lungs" 

and  *'  Mediastinum." 


Bronchial  Olands 
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AsATOur. — The  glanda  nmy  be  daasified  into  three  main  grou[»  (Bar^tj): 
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(L)  Those  aroimd  the  lower  end  of  the  trachea  and  the  main  bronchi — 
the  peri- tracheo- bronchi  al  group. 

(ii.)  Those  btit>we»n  tlie  main  bronclii,  chiefl/  beneath  them — the  inter- 
trachco-bronchial  group. 

(iii.)  Thoae  l)etween  the  divisions  of  the  bronchi — the  iuter-bronchial 
group. 

Theae  three  groups  are  in  connectioa  with — 

(L)  The  superficiul  aud  deep  lymphatics  of  the  luuga ; 

(iL)  The  lymphatics  of  the  viscenil  pleura ; 

(iii.)  Some  of  the  Ijmphatics  of  the  u^ophagna. 

Theee  Ijmphatics  communioate  freely. 

The  glands  themselves  vary  a  good  deal  in  8i2e  aud  shape,  and  the  iuter- 
bronchial  group  extond  for  some  distance  iato  the  substance  of  tho  lung, 
aocording  to  Cruveilhier,  as  far  as  the  fourth  di^isions  of  the  bronchi.  The 
right  bronchus  is  shorter  than  the  left,  and  is  more  dircctlj"  a  coutinuation 
of  the  trachea  thau  is  the  left,  and  there  are  a  larger  number  of  glands 
in  connectioD  with  the  right  thaa  with  the  left  bronchus. 

From  the  po&ition  of  the  glands  it  wiU  be  seeu  thut  thej  come  into 
tBlation  with  the  followiug  iutrathoracic  structures  : — 

The  trachea,  the  bronclii  as  far  as  thoir  fourth  division^  the  lungs,  the 
pulnionary  arteries  and  veins,  the  superior  vena  cava,  the  Innominate, 
subcUuan,  and  azygos  veins,  and  the  aortJi;  the  vagns  nerve  and  its 
recurrent  brauches,  aud  the  pulmonary  pleiuses,  tfae  pericardium,  and  the 
cesophagus. 

The  trachea!  bifurcation  corresponds  in  level  to  a  horizontal  line  drawii 
through  the  j  unction  of  the  raanubrium  and  bodj  of  the  stemum  ;  this  corre- 
sponds behind  to  the  spine  of  the  fourth  dorsal  vertebra.  The  horizontal 
level  at  the  poinfc  of  interaectioa  of  the  lines  conx\s[)onding  to  the  spines  of 
the  scapula)  wi]l  also  give  us  the  level  of  the  tracheal  bifurcation. 

Morsi  D  Anatom  r  a.vd  Patholoot. — The  bronchial  glands  may  be 
the  seat  of  various  morbid  changes,  either  as  a  priinary  condition,  or 
aeGondary  to  ohanges  in  tho  ueighbouring  parts  from  n'hich  the  Iymphatic8 
pase  to  the  glands,  or  as  part  of  aome  general  condition  affccting  the 
Ijrmphatic  glauds. 

The  most  common  morbid  condition  \&  jngmr.ntation,  and  in  adulta  this 
condition  is  practically  constant.  Next  to  pigtuentation.  hyper(tmia  and 
injlamniaiory  8WeUiDg  of  the  glands  are  the  most  common  morbid  con- 
ditions,  and  are  met  with  in  association  with  similar  conditions  in  the 
pleura,  lungs,  and  bronchi.  The  amount  of  8welUng  may  be  conaiderable, 
the  glanda  bcing  three  or  four  timea  their  nornial  aize,  pinkish  gray  in 
colour  and  succulent,  or,  in  cases  where  the  8welling  is  marked,  becomiug 
pale  gray  and  medullary  in  apjiearance.  The  enlargement  is  not  so  im- 
portant  as  the  aocompanying  Iowered  activity  of  the  glanda,  which  results 
in  diminisbed  resistancc  to  invaaion  of  the  tissues  hy  micro-organisms, 
more  espe<^ially  by  the  bacillus  tuberculosia  It  is  quite  probable  that  owing 
to  the  retardation  of  the  lymph  streatn  in  the  lungs  or  pleura,  the  bacilli 
liave  a  Innger  op[>nrtunity  of  getting  into  situations  suitahle  for  lheirgrowth 
and  multipUeation. 

In  this  way  the  fre(iueucy  of  tuberculous  di8ea.se  of  the  glatids  after  measlee 
and  whooping-cough  may  be  explaiued.  That  these  changee  in  the  glands 
are  not  necessarily  gecondary  to  tuberculous  disease  of  the  lungs  or  pleura 
18  evidenced  by  the  fact  tlmt  we  often  (ind  the  changes  i:i  the  lungs  rei-^nt 
while  those  in  the  glands  are  ob\'iou8ly  of  long  standing,  and  if  we  find  iu  a 
given  čase  the  region  of  the  roob  of  the  lung  to  be  the  part  most  affected,  it 
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is  most  probable  that  the  diseade  originated  in  the  glauds  and  sprcad  out- 
ward8.  The  frequency  of  caseatlon  of  the  bronchial  glauds  is  ehown  by  the 
foct  that  in  a  acries  of  300  poat-mortems  made  on  children  undcr  twelve 
jeara  of  age  the  writer  found  the  bronchial  glanda  caseoue  in  110 — i.e.  m 
37  per  cent  of  the  caaea.  Such  glanda  may  undergo  varioua  changes« 
becoming  fibrosed  or  calcified,  or  they  may  undergo  softening  or  suppuration. 

Caseation  of  the  glands  is  usually  asaociated  with  a  tuberculous  lesion  in 
the  lungs  or  ekewhere.  but  may  be  the  šole  tuberculous  manifesta lion 
preeent.  An  analogous  condition  is  met  with  in  the  abdomcn  \vhen  we 
iind  caaeoua  meseuteric  glauds  as  the  eole  tuberculous  leaion.  The  writer 
belieres  that  caaeoua  bronchial  glands  are  more  common  than  caaeoua 
meflenteric  glands,  thua  indicating  that  tuberculous  infectiou  takes  place 
more  frequently  through  the  air-]wtmges  than  the  alimentary  tr&ct. 

Apart  from  tubercle,  metastatic  deposita  in  the  glauds  are  of  frequent 
oocurrence  in  association  with  malignant  deposita  in  the  lungs,  pleune,  and 
oesophagus  either  of  a  primary  or  Beconilary  uature. 

Primary  new  growthB  in  the  glauds  ure  most  common)y  of  the  nature  of 
sarcomata,  e«peciaily  lympho-8arcomata  (see  "  Mediastinal  Tumours  "). 

In  lymphadenoma  (j.t;.)  the  bronchial  glauds  take  part  in  the  general 
glandular  enlurgcment. 

In  loth  »ecoudary  and  tertiary  8yphilis  the  bronchial  glanda  may  sharc 
iu  the  general  glumUilar  eulargement, 

When  waiy  dise^ae  is  wideapread  the  glauds  throughout  the  body  may 
be  the  eeat  of  deposita  of  Wftxy  material,  but  it  is  very  doubtful  if  ftuy 
distjnct  symptonia  or  phy8ical  signa  can  be  traced  to  this  condition  in  the 
broncliial  glands. 

Diseaae  of  ttie  bronchial  glanda  produces  el]*ect6  in  two  ways-~ 

(i.)  By  impairment  of  function. 

(il)  By  the  pnxluction  of  enlargoment  with  Gon8equcnt  pressure  efTecta. 

The  ettecU  of  impaired  function  have  been  brielly  referred  to  above,  and 
are  more  fuUy  dealt  with  under  the  head  of  tuberculoaia  PracticaUy 
enlargements  of  tlie  broncliial  glands  sufficieut  to  cauae  pressure  effecto 
are  due  lo  either  tubercle  or  new  growth8,  and  the  former  is  infinitely  the 
more  oomuion  in  children,  the  latter  in  adulta  Although  diaeum  of  the 
bronchial  glands  is  not  uncommon  in  adults,  it  is  chicf1y  in  children  tliat 
definite  Bymptoms  are  cauaed,  and  the  subaetiueut  reuiarku  refer  chieHy  to 
tliem. 

Freesore  efifects  may  be  ezercised  on  the  foUowiug  parts: — (i.)  The 
trachea  and  bronchi;  (ii)  the  lung;  (iii.)  the  blood-vessela;  (ir.)  the 
nervee ;  (v.)  the  oesophagus ;  (^^.)  the  pericardium. 

(i.)  Ptature  on  tke  Trachea  and  Bronchi. — Some  degree  of  narrowing 
or  displacement  is  not  infrcqucntly  scen.  In  other  casee  inflammatory 
adhesions  vn\h  the  wall  of  tlie  tmchm  or  bronchus  derelop,  aud  in  this  way 
a  path  is  opened  up  for  the  infection  of  the  air-poaeagee  with  tubercle. 
Pf^oration  of  the  air-passagee  is  not  uncommon.  In  800  autopeies  on 
children  it  was  presentin  25  casea,  i.e.  ovor  3  per  cent.  The  right  bronchus 
is  more  frequently  perforatcd  than  the  left.  Thia  may  be  due  lo  the  shorter 
leugtb  of  the  right  brouchus,  aud  to  the  larger  numbcr  of  glands  ou  that 
Eddo.  The  trnclK-a  is  Icss  fre>quently  pcrforated  than  the  bronchi.  After 
perforatiou  the  Boft«ued  coutenUs  of  the  glaudu  mfty  be  diacharged,  and  the 
perforation  cloee  by  cioatrisation,  the  scar  left  being  amall  and  not  tcndiog 
to  cauae  stenoeis  of  the  tube  as  in  cicatrisation  of  syphilitic  lesiona.  ^hen 
perforation  oocurs  there  is  a  liability  to  the  oocurrence  of  hiemorrhage 
from  eroflion  of  veMcls,  but  thia  is  rarely  so  severe  as  in  the  cases  wbere 
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the  luug  itaelf  ia  involved.  latal  aephjTtia  may  foUow  the  impoction  in  the 
glottis  of  a  Inrgo  cas(K)ua  uiass  iu  procc88  of  disoharge.  Mediastinal  abscess 
with  aurgical  einphj*sema  folJowe(I  perforation  in  one  čase  of  the  writer's, 
reported  in  the  Ptaclitioner,  Juno  1895. 

(11.)  Pressure  on  the  luDg  itself  results  in  inflammatory  adhesions,  and 
in  thi$  way  the  lung  tissue  becomes  involved,  and  iutiltrated  with  caseoua 
material  which  tends  to  eoften  and  form  oavitles.  These  are  not  uncommon 
in  the  lower  lobes  of  the  lung.  Malignant  diseaae  of  the  broncMal  glands 
u8uaUy  extenda  inward8  aloDg  the  hronchi,  compreBsing  them,  and  frequcntly 
producing  a  bronchiectatic  condition  of  the  lung. 

(iii.)  The  etfecta  of  pressure  on  tlie  blocd-vesaels  fihow  themaelves  chiefiy 
on  the  veins  of  the  head  and  neck,  which  become  overfiUed,  and  theec  parts 
becomc  congested  and  even  cedematons-  The  snialler  veins  may  have  their 
wall3  invaded  by  tubercle,  and  thus  become  the  means  of  producing  a 
generaUsed  tuberculoaitt.  Erosion  of  branches  of  the  pulmonary  artery  and 
vein  iu  the  lung  may  give  rise  to  profuse  and  even  fatal  hiijmorrhaga  The 
arteries  are  much  less  couimouly  uflectiid,  Lliough  CiaHes  are  on  record  where 
a  cretaccous  gland  has  ulcerated  into  the  aorta  and  producod  fatal 
hicmorrhage. 

(iv.)  The  effecta  of  pressure  on  the  uerves  in  the  caae  of  oaseous 
bronchial  glands  are  very  diUicult  to  distinguiah  from  those  due  to  pressure 
on  the  air-pa8sages  themselves,  but  there  are,  at  the  same  tirne,  cases  where 
pressure  on  the  recurrent  laryngeal  nerve  of  one  eide  haa  prodiiced  unilateml 
paraly.sLS  of  the  vocal  cords.  The  vomiting  whii;h  occura  iu  association  with 
enlarged  glands,  as  well  aa  in  some  cases  of  pulnionary  tubertulosis,  has 
bcen  attributed  by  some  to  the  effects  of  pressure  on  the  hranches  of  the 
v^;us  ner\-e.  Malignant  growthB  iu  the  bronchial  glands  may,  Iiowever, 
produce  marked  pressure  effects  on  the  nerves  (vfrf«  "  Mediastinal 
Tumour  '*). 

(v.)  TTie  effects  of  pressure  on  the  cesophagus  are  evidenced  by  aome 
narT0wiug  of  that  tube  and  con8equant  djspliagia.  Adhesions  may  form 
between  the  glands  and  the  cesophagus,  nnd  if  cicatrisation  occurs  the  vvall 
of  the  cesophagus  may  be  dragged  on,  and  Ihua  a  traction  diverticulum 
reault  Perforation  of  the  cesophagus  by  a  caseoua  gland  is  not  of  very  rare 
occurrence  in  children  ;  in  cxuminiug  the  recorda  of  over  3000  cases  in 
children  there  were  thirteen such cases, or about  04 per cent.  Perforation  of 
the  oesophagvia  niay  be  accompanied  by  profuse  and  even  fatal  htemorrhage. 
'VVhen  rupture  into  the  air<pas8^es  occurs  at  the  same  tirne,  gangrenous 
processes  aro  liable  to  be  set  up  in  the  lungs  or  mediastinum. 

(vi.)  Pressiure  on  the  pericardium  maj  cause  adliesion  between  the 
pericardial  sac  and  the  glands,  and  perforation  into  the  pericardial  sac  may 
follow,  and  then  a  tuberculous  or  suppurative  pericarditis  may  be  set 
up.  Perforation  of  the  pericardium  takea  plac«,  most  commouly  in  the 
upper  part  of  the  serous  sac. 

In  addition  to  these  events  we  may  find  a  combination  of  two  or  more 
of  the  above-mentioned  conditions  oocurring  simultaneouslj.  The  writer 
hos  seen  a  čase  where  caseous  bronchial  glands  had  perforated  the  cesophagus, 
right  bronchus,  right  liing,  and  the  i)ericardium. 

Sr.\fPTOMS  A^n  P}{VSJCAL  SiGNS.  —  Enlarged  bronchial  glands  may 
exist  Nvithout  gi^'ing  rise  to  any  symptom8,  and  to  physical  aigns  of  very 
little  diagnostic  value. 

The  chief  sjnaptoms  produced  by  them  are  oough,  Tomiting,  djspncea. 
djsphagia,  and  pa  in. 

Cough. — Tbis  is  paroxysmal  in  character,  and  cIo8eIy  reaembles  that  of 
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whoopmg-cough.     As  a  rule  it  ia  unuccompanietl  hy  aDy  eipectoration  or 
whoop,  but  when  severe  aiay  be  accompaniea  by  vonuting. 

When  the  trachea  or  broochi  are  being  iaraded  by  caseoua  glands  there 
is  a8ually  some  tracheitis  and  bronchitia,  and  tbis  is  not  iDrreqitentl7 
aocomponied  by  haemoptTsis  varyiDg  in  amount  fiom  a  mere  streak  of  blood 
to  profuae  or  even  fatd  hipmorrliage. 

lil  some  cases  the  cougb  has  a  diatincily  clangiug  chamcter.  The 
Toioe,  ae  a  rule,  is  not  altered,  but  somettmes  the  cry  lias  a  distinct  stridor. 
Ttie  paroxyams  of  coughing  are  sometimes  so  severe  that  after  them  the 
child  wlU  fall  back  ouite  exhauBted.  £pistaxis  may  accompan^  a  fit  of 
coughing,  but  much  lesa  commouly  thau  cyauosis.  \Vhen  a  caseous  or 
cretaceouB  mass  ulcerates  through  the  air-possages,  in  addition  to  the 
biBm(mtyBi8  mentioned,  the  uiscous  or  cruCuwouB  mass  may  be  eipec- 
torateo. 

Vomiting  is  present  in  some  cases,  and  gener&lly  accompanjee  severe 
attacks  of  coughing.  When  the  ccsophagus  is  involved  there  may  be 
hfematemesis,  and  the  passage  of  blood  in  the  stooU,  or  if  the  air-passages 
are  involved  at  the  same  time,  food  may  be  expectorated. 

The  breath  in  a  large  number  of  cases  of  ulceratiou  iuto  the  nir-pasBages 
has  a  very  offensive  smeli,  though  fcetor  of  the  breath  doee  not  necea8anly 
indicate  ulceration  into  the  cesophagus. 

Ihfspnaa  is  sometimes  well  marked,  the  patient  being  unable  to  lie  down 
in  bed,  and  dieading  any  movement  or  interference  sucn  aa  for  feeding  or 
cbanging. 

The  dyspncea  in  some  caaes  is  more  of  the  nature  of  an  expiratory 
than  an  inspiratory  dy3pnwa. 

When  the  recurrent  laryiigeal  nerve  is  involved  by  a  Dewgrowth  in 
the  bronchial  glands  the  vocal  cords  may  be  paralysed  {vide  "  Audiastinal 
Tumour"). 

Jhftphagia  may  be  aasociated  either  with  pressure  of  enlarged  glands 
on  the  a'»opha[;us,  or  with  actual  ulceration  of  a  caseous  gland  through  the 
cesophageal  wall.     It  is  not  a  very  common  6ymptom. 

Pain  whea  present  is  generaUy  refcrred  to  tho  region  of  the  manu- 
brium,  or  lesa  commoDly  to  the  epigaatrium.  Wheu  the  cesophagus 
ia  involved  there  may  be  some  pain  in  Bwallowiug.  olthough  eztenaive 
ulceration  of  tbat  tube  may  be  prosont  vrithout  giving  rise  to  any  8ymp- 
toms. 

Tlu  phj/sictU  signa  produced  by  enlarged  broncliial  glands  are  oftcu 
maaked  by  the  signs  of  otherconcurrent  dieeaae  in  the  chest. 

iMpection. — Tho  Cace  is  {rGquently  oyanoaed,  Q8pecially  after  nn  attack 
of  coughing,  and  there  is  often  marked  dyapnoea  with  recessiou  of  the 
lovver  part  of  the  thorax :  this  recesaion  ia,  aa  a  rule,  bilatoral  in  small 
children,  but  in  oldcr  children  in  whom  the  thoracic  parietes  are  Hrmer 

1  there  may  be  distinct  unilateral  recesaion.     The  lower  [tart  of  the  stemum 
is  often  retracted  during  inspiration.     The  veina  over  the  front  of  the 
cbeat  are  fre(iuently  enlarged.    A  moderate  amoimt  of  oedema  of  the  foce 
may  be  present. 
Palpation,  in   addition  to  confimiing  the  resulta  of  inspection,  may 
reveal  the  preaence  of  enlarged  glauds  in  the  neck  or  axiUsc.     Tho  pres* 
enoe  of  surgical  enipbyaema  may  aiso  bo  veriBed.     Vocal  fremitus,  or  in 
amall  cliild^n  the  C17  firemitua,  may  be  diminishcd  over  tho  area  supplied 
by  a  compreaaed  broncbus.  or  inoreaaed  over  the  nianubhum. 
Pereuition. — Impftirment  of  resonance  of  the  percusaion  note  may  be 
piflflent  over  the  manubrium  and  inuer  end  of  the  tirat  or  aecond  int«rco6tal 
VOL.  n  8 


lU 


BRONCHI— BRONCHIAL  GLANDS 


epaces  anteriorlj,  and  similarlj  in  the  BuprascapuLar  foesce  and  Inter. 
BCapular  regioa  poeteriorlj.  The  percussion  of  the  back  is  much  less  reli- 
able  in  small  children  than  in  adults.  Special  čare  should  be  takeu  in 
ezamining  small  children  to  see  Ihat  the  child  sita  up  or  is  placed  quibe 
Btraight,  and  not  aUowed  to  lie  over  to  one  side,  as  it  is  so  apt  to  do  wbeD 
being  held  by  the  niother  or  nurse. 

Auscultaiion. — The  breath  souuds  over  the  lunj^  uiay  bo  8imply  weak, 
while  over  the  duU  area  there  is  often  marked  tubular  or  brouchial  breath- 
ing,  and  in  some  coses  thero  niay  be  ahnoet  ampboric  breathing.  Vocal 
roBonance  over  the  dull  area  is  increaaed,  and  niay  have  an  oegophooic 
character.  Wben  catarrh  of  the  air-paasagea  exist8  therc  are  the  usual 
dgns  of  tbis  condition.  and  sbould  these  be  unilateral  in  distribution, 
suspicion  should  be  directed  to  the  bronchial  glands.  The  usual  sequence 
of  auBciiltatory  signs  in  the  luags  is — weak  breathing  followed  by  hronchial 
breathing,  to  which  fine  crackling  rlUes,  and  eventually  souorous  and 
bubbling  sounds,  are  added. 

Where  the  lung  is  involved  either  in  tuberctUoue  processee  or  by  the 
formation  of  breaking-down  areas,  theae  signs  become  masked  by  those  of 
pulmonary  tuberculosis,  or  empyema,  or  the  signs  of  bronchiectasis. 

Eustace  Smith  has  pointe<i  out  that  a  purring  sound  can  be  produoed 
in  tlie  vcsseU  of  the  neck  during  respiration  by  making  the  child  look 
upvrards,  and  so  extend  the  neck  and  compress  the  vessels  by  the  retro- 
manubrial  gknds.  The  stothoacopo  must  be  applied  below  the  suprastemal 
notch. 

If  signs  of  tuberculons  consolidation  are  present  and  are  limited  to  the 
middle  lobe,  this  would  suggest  the  bronchial  glands  aa  the  fons  et  origo 
'mali. 

ViAO.vosrs. — It  must  be  borne  in  inind  that  the  condition  freriuently 
cxi8ts  without  giving  rise  to  aQy  8ymptoras ;  and  fiu"ther,  that  the  phyaic£U 
signs  aro  often  equivocaL  Every  condition  liable  to  produce  paroxy8maI 
cough  and  djspncea  must  be  differentiated.  Of  these  the  more  important 
are  whooping-cough,  eularged  tonsila,  pulmonary  tuberculosis,  empyema, 
and  brone  hiectaais. 

In  othor  cases  asthma,  a  foreign  body  in  the  air-pasaagee,  adherent 
pleura,  preasure  on  the  air-passagea  by  aneury8m8,  abscess,  a  new  growth, 
prevertebral  abscess  in  the  upper  dorsal  region,  krjTigeal  diphtheria,  and 
laryngiBmu8  stridulus  must  bo  excluded.  Careful  consideratiou  of  the 
hi8tory  and  detailed  examination  of  the  pharynx,  larynx,  and  chest  wiU 
iiBually  suffice  to  differentiate  these  conditions. 

Fhooavsis. — "Wlien  the  enlargement  is  due  to  malignaut  disease  thia 
is  necfiH8arily  hopeleas,  but  when  due  to  tuberculous  disease  it  is  not  of 
neceasity  so  grave,  and  yet  it  must  be  borne  in  mind  that  tuberculoua 
meningitis  not  infrequently  is  met  with  in  cases  in  which  the  bronchial 

C"  lds  are  the  oiily  recognisable  sites  of  previous  tuberculous  iufection. 
overy  is  possible  even  when  the  air-passages  or  the  oceophagus  are 
perforat«d. 

TRSATifSAT. — Tlie  treatment  of  enlargcd  bronchial  glands  is  that  of 
the  diseascs  which  cause  the  enlargement. 

Fropbylaotic  treatment  is  of  great  importance.  After  an  attack  of 
measles,  whooping-cough,  or  influenzA,  when  ali  risk  of  infectioa  is  past,  a 
8tay  at  the  seaaide.  iu  a  part  having  a  sheltered  and  southern  aspect,  is 
advisable,  or  else  in  some  high  nnd  dry  louaUty  sheltered  frora  the  east 
wind.  Clay  soila  are  to  be  avoided.  The  clotliing  should  bo  vrarm,  vvoollen 
underclothiog  being  best,  and  the  limbs  should  be  entirely  corered  up.    It 
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is  astoniahing  bow  much  thoughtlessDess  is  displayed  in  tbe  ezpoeure 
of  tbe  Iowdr  liniba  of  children  to  the  air  ouL  of  doors,  both  in  health 
and  after  illness,  in  tbe  erroneous  beiief  tbat  it  ifl  "  Btiengthening "  to 
them! 

Special  precautions  should  be  taken  with  tbe  food,  ali  milk  being  boiled, 
nnleBB  tbe  abaence  of  tuberculoaa  diseoso  in  tbe  cowb  bas  been  ascertained 
by  inoculation. 

Tbe  dwelliag  and  aleeping  rooins  sbould  be  large,  ligbt,  well  ventilated« 
free  ftom  dust,  and  tbe  windowa  sbould  be  kept  op&n  at  night. 

Tbe  medicinal  treatment  of  tbese  caaes  conaists  in  tbe  administratioa 
of  some  form  of  cod  liver  oil  in  combination  witb  iron,  or  maltine,  or 
tbe  hypopbospbito8. 

Thu  aynip  of  tbe  iodide  of  iron«  in  doses  of  5-10  minims  tbree  times  a 
daj,  often  prodaces  morkod  diminution  of  enlarged  glands  in  tbe  neck, 
and  bas  proved  useful  in  cases  wbere  the  broncbial  glands  were  also 
enlarged.  Sulpbide  of  calcium  bae  been  recommended  in  doaes  of  one- 
twentieth  to  one-teoth  of  a  grain  every  hour.  Arsenic  maj  be  given  in 
combination  with  iron,  or  witb  a  vegotable  bitter.  lodine  in  tbe  form  of 
tbe  lincture,  in  doses  of  one  to  tbree  minims,  may  be  tried. 

For  the  treatment  of  the  cough  and  vomiting  the  writer  advocates  tbe 
emplojment  of  tbe  gljcerine  of  carbolic  acid,  in  doeea  of  oue  to  tbree  mininaa, 
in  combination  with  cod  liver  oil  and  iron.  Creasote  in  capeules  is  also 
nseful. 

If  complicationa  arise,  t.g,  tubercnlosis  of  tbe  air-passages,  eroaion  of 
the  fesopbagiis,  empyema,  etc.,  tbej  should  be  treated  along  the  liues  indi- 
cated  under  tbcso  hcodings. 

Tracbeotomj  is  onij  of  use  when  u  caseous  mtias  is  impocted  in  the 
traohea  or  glottis. 

LITERATURE.— 1.  QoAiN*8/)M<i«ifflfy  o/iW*»iM,  vol.  i.— 2.  Voiukks.    /Vorf««**«', 
Jime  1805.— 3.  TTQvm<iiom»  itftMs  PttihologiecU  Soeitty  i^  Lndon,  ISM, 
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BRO-Ncums  is  an  inflammation  of  the  broncbial  tubes,  general  or  partiaJ, 
jnvolving  either  the  larger  or  snudler  broncbial  tubee. 

The  term  bronchitia  is  of  comporativclj  roccnt  date,  having  been  intro- 
duccd  by  Dr.  Charles  Badham  in  1810,  wheD  it  superseded  the  old  pbrase 
"  puluionary  catarrh  "  or  "  dBfluxion.*' 

For  tbe  purpoee  of  descriplion  the  aubject  will  be  divided  into  the 


CfnjthratUm-f 

CuNioAL  VARirrm 

Sroftchorrhoia 

Catarrhe  S€C 

Ftrtid  BnmchitU 

Ptattir  BroHcAitii 
Ili.  Bbunchitis  in  Cbilprbn 

IX8AJflTY   Of   CVANOeiS       . 


116 


BRONCHI— BRONCHITIS 


followuig  sections : — 1.  Acute  bronchitis  in  the  adtilt ;  2.  Chrouic  bronchitia 
in  the  oault ;  3.  Bronchitis  in  children. 

General  Voiisiderations. — It  would  naturaUy  be  supposed.  that  the 
bronchial  tubee,  ramifjing  bhroughout  the  vrhole  of  the  limgs  as  the^  do, 
sliould  be  so  intriaBieally  a  part  of  the  luug  that  no  clinical  dirision  could 
be  drawn  betvreen  iutlanuuatiou  of  the  brouchi  aud  iuflummation  of  the 
pulmonary  tissue,  pneunionio.  And  though  froin  a  clinical  as  well  as  from 
a  pathological  atandpoiut  brouuhitia  ia  8liarply  difierentiated  from  pueu- 
monia  bo  long  as  the  larger  and  middle-sized  tubes  are  alone  alTected,  vre 
ahall  seek  in  vain  for  anjr  Uue  of  demarcation  betvreen  capillary  broDchitis 
and  the  lobular  pneumonia  with  which,  in  children  at  any  rate,  it  is  almost 
invariablj*  associated. 

To  appreciate  the  pathological  changes  taking  plače  in  bronchitis,  it  is 
necessary  to  bear  in  mind  the  uormal  structure  and  fuuctions  of  the  tissues 
involved.  An  explanation  will  be  found  for  tlie  tendency  for  the  inliaui- 
mation  to  be  mainly  bronchial,  fir8tly  in  the  anatomical  arrangement  of  the 
blood-8upply,  and  8econdly  in  the  protecting  action  of  the  baaement  mem- 
brane, while  even  the  marked  variation  in  the  clinical  characters  betvreen 
bronchitis  affecting  the  larger  and  smaller  tubes  very  largely  depeuds  on 
their  ditterent  anatomical  structure  and  relations.  The  noteworthy  point 
in  regard  to  the  vascular  8y8tem  of  the  lung  consists  in  its  doublc  circulation, 
the  blood-aupply  for  nutrition  and  function  being  Beparately  provided  for; 
thus  the  main  bronchi  and  the  tissues  of  the  lung  are  Bupplled,  not  by  the 
pulmonary  artery,  but  by  the  bronchial  arteries  wnich  are  derived  from  the 
aorta.  Furthermore,  the  bronchial  reins  communicate  freely  with  the  pul- 
monary  artery,  and  in  the  emaller  bronchi  the  blood  is  returned  almost 
whoUy  by  branches  of  the  pulmonary  vein  to  the  hjt  side  of  the  heart :  conae- 
quently  any  obstniction  to  the  return  of  blood  to  the  left  side  of  the 
heart  will  at  once  result  in  congestion  of  the  smailer  bronchi  Moreover, 
whiIo  it  secms  probable  that  the  pulmonary  arteries  aro  not  aubject  like 
moat  arteries  to  vasomotor  control,  this  doea  not  apply  to  tlie  bronchial 
arteries,  and  thus  a  variety  of  causes  acting  either  directly,  or  indirectly  by 
reflex  action,  are  able  to  cause  a  vascular  dilatation  which  may  be  limited 
to  the  bronchial  tubes,  as  distingiiished  from  the  air-vesicles  which  are 
Bupplied  by  the  capillary  plexus  of  the  pulmonary  vessels,  and  which  are 
directly  concemed  with  the  function  of  respiration — aeration  of  the  blood. 

The  right  and  Icft  bronchi  divido  and  subdivide  dichotomously  within 
the  lung  until  ultimately  the  minute  terminal  broncbioles  end  in  the  in- 
fundibula  and  air-vesicles.  In  a  transverse  eection  of  one  of  the  middle- 
sized  brouchi  three  coats  may  be  diatinguiBhed — the  inner  mucosa,  the 
middle  muscularis,  and  the  outer  fibrous  coat,  which  contains  the  cartilagee. 
Further  examination  showB  that  the  mucosa  is  oompoaed  of  (1)  an  epithelial 
lining  with  three  layer8  of  cells — the  single  layer  of  superficial  columnar 
ciliated  epithelium,  an  intermediary  layer  of  transitional  or  rounded  cells, 
actively  germinating  to  form  the  superficial  columnar  cells  and  mucous 
corpuscles,  and  a  single  deep  layer  of  flat  nucleated  cells;  (2)  an  inner 
fibrous  coat,  abundantlr  supplied  ■nrith  branches  from  the  bronchial  artery, 
and  consisting  of  bundles  of  fibrous  tiasue  with  numerous  lymphatic  spaces 
containing  Iymphatic  corpusclee  between  them;  and  (3)  a  homogeneous, 
hyaline,  structtireless  basement  membnine  gi^Tng  attachment  to  the  epithelial 
covering  ■vvhicli  it  eftectually  separatea  from  the  vessels  and  lymphatic 
veseels  of  the  inner  fibrous  coat.  Hamilton  has  f3hown  that  the  part  played 
by  thie  basement  membrane  in  bronchitis  is  of  great  importance,  in  that  it 
impaite  a  superficial  character  to  the  catarrhal  affections  of  the  bronchi ;  for 
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though  it  becomes  BWoUen  and  oedematoas  in  bronohitis,  and  permite  the 
transudation  of  aerous  tluid  iuto  Ihe  lumcn  of  the  tube,  no  leucoc^tes  appear 
to  pass  froia  the  deeper  etructures  to  tlie  surface  of  the  mucous  membrane, 
nor  can  luhaliHl  jjiLrticIes  of  foreign  malter,  like  coal-dust  in  a  nnuer'»  lung, 
become  carried  down  to  the  tisauea  of  the  bronchi.  Such  particles  do  not 
enter  the  l}'mphatic3  of  the  lung  except  through  the  air-veaicles.  In  the 
uuddle-eized  and  smaller  bronchi  the  muscukr  coab  is  weU  developed,  and 
it  is  continued  down  to  the  infundibula,  where  it  is  represented  only  by  a 
few  scattered  fibres.  The  phyaiological  action  of  thia  muscle  is  not  knowu 
exactly,  but  it  probably  regulatee  the  intra-alveolar  air-tension,  and  pro- 
tects  the  air-vesiciea  from  undue  pressure  in  coughing  and  other  respiratoij 
acts.  Consequently,  aa  Hamilton  has  demouatrated,  this  coat  generallj 
becomes  greatl/  hjT>ertrophied  in  chronic  bronchitis,  owing  to  the  coustantlj 
recurring  cougli.  Gairdner,  in  discussing  the  action  of  expectorant  medlcines, 
arrives  at  the  conclusion  that  expectoration  depends  more  upon  theexpul8ive 
mechaui8iii  of  these  imiscuhtr  fibres  thiin  upon  the  alienitioiis  in  the  conaist- 
ency  of  the  secretions.  Their  action  ia  probably  8omewhat  analogous  to 
inteetinal  peristalsis,  and  the  beneficial  result  of  emesis  in  certaiu  cases  of 
broncbitis  ia  due  to  the  remediea  increasing  the  action  of  the  bronchial 
muscles  directly,  rather  than  to  the  vomiting,  which  ia  perhaps  onIy  a 
concomitant,  but  in  no  way  esaential,  eflbct.  Further  evidence  of  thia  ira* 
portaot  phy8iological  action  ia  afforded  by  the  fact  that,  when  the  rauscular 
coat  losea  ita  functional  activily,  as  in  the  more  aerious  caaes  of  bronchitis, 
the  bronchial  tubes  dilate  and  become  filled  with  socretion.  "VValshe,  refer- 
ring  to  Radclifle  HalPs  researches,  considers  that  in  the  calm,  and  stili  more 
in  the  forced  reepimtiou  of  health,  the  muacular  coat  poasesaea  the  power  of 
reducing  the  tiibea  to  leea  than  their  medium  aize.  But  in  bronchitis 
the  muscular  coat  losea  its  coutractile  force,  the  clnsticitj  of  the  inflamed 
hronclii  being  likcwise  impaired,  and  so  becomes  intelligible,  the  t«ndency 
to  dilatation  of  the  tubes,  the  laboured  expiration  and  the  au.'uniuUition  of 

U1UCU& 

It  ia  not  improbable  that,  like  the  alse  naši  and  vocal  oorda,  the  bronchial 
muscle  may  rhythmicaUy  dilate  and  contract  with  inspiration  and  expira- 
tion.  I  bdlieve  that  tliia  Iargely  explains  why  in  bronchitis  and  asthma  the 
dyBpnoea  is  t:xpiratory  rathur  than  inBptmtory,  inosmuch  as  the  muscular 
spasm  ia  more  or  leas  inhibited  dunng  inspiration,  permitting  air  to  be 
inspired  more  freely  than  during  the  period  of  bronchial  spasm  it  can  be 
expired,  cons6quently  the  lungs  become  distended  and  empby8ematouB. 
In  the  larger  and  middle-sized  bronchi  the  outer  fibrous  coat  oontaina 
cartilaginoiia  plates,  but  not  in  the  smallest  bronchi,  which  conaist  of  a  layer 
of  stratitied  ciliated  cpithelium,  surrounded  by  the  muscularis  and  peri- 
bronchial  connective  tisaue.  If  one  of  the  bronchioles  be  followed  towarda 
its  temiination.  it  is  found  that  ju»t  beforo  it  ends  in  the  infundibulum  the 
columnar  ciliated  epithelium  is  replaced  by  a  single  layer  of  cubical 
epitheUum,  a  thin  fibrous  tiasue  investment  being  stili  present,  and  finally 
when  the  air-vesicle  ia  reached  this  epithelial  layer  comes  to  lie  composed 
of  a  verv  thin  laver  of  fiat,  8quamous,  endothelial-like  cells,  wlule  the  musculur 
coat  is  lost. 

The  thinneas  and  weakneBB  of  the  walU  of  the  smallest  bronchi,  and  the 
feeble  eipulsive  power  of  their  muauular  coat,  togetber  with  the  narrowne88 
of  the  lumen  of  the  tube,  and  e8pecially  the  conipleto  abaence  of  ciliated 
epithelium  and  of  any  muscular  coat  iia  they  approach  the  infundibula, 
t?xpTain  the  serious  nature  of  a  capillary  bronchitis  and  the  danger  reaulting 
from  aecreiions  acoumulating  in  the  smallest  tubes. 
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I.  Acirrs  BEONCHiTia  in  Adults 

Etioioov. — We  nQay  divide  the  causea  of  acute  broncliitie  aa  foUow8: — 
(rt)  Predisposing. — No  age  is  exemptj  but  it  18  especiallj  liable  to  attack 
the  very  old  or  the  very  young,  and  to  aesume  a  eerioue  form  iu  these 
BubjectB.  Malea  and  femalea  are  equally  liable  to  suffer.  SedeDtary  life 
and  luxurious  habits,  and  U^dIlg  much  iBdoors  aod  in  vitiated  atmosphere, 
heart-dieease,  especially  tboae  forms  whach  reault  in  pulnionary  congeation, 
and  gout,  diabetes,  rickets,  dvsiiepsia  and  constipation,  Bjiinal  curvature, 
duBCj'  occupations,  and  a  cold  und  chaugeable  cUmate,  ali  prediepoae  to 
bronchitis.  But  heredity  and  a  certain  individual  8U9ceptiliiliiy  to  catarrhat 
affections  uDdoubtedly  lai^ely  influence  the  occurrence  of  attacka,  and,  above 
ali,  the  pre-eiistence  of  rarious  pulmonary  aftectious  and  the  fact  of  previotis 
attacka  of  bronchitis  having  laken  plače. 
{h)  EjxiHng  causm. 

1.  Expo3ure  to  cold ;  "  catching  cold." 

2.  Traumatic;  the  inhalation  of  steam;  8wallowing  hot  water  or 
irritating  fluidH. 

3.  Chemical  irritants,  e.g.  the  inhalation  of  irritating  gases  or  vapoura 
8uch  aa  chlorine  or  ammonia,  snlphurous  or  nitrous  acid,  elhor,  iodine, 
bromine,  etc. 

4.  Tosipmia,  e.g.  in  Bright'e  dieease,  gout,  rheumatiflm. 

5.  Vasoinolor,  e.g.  asthina. 

6.  Infective,  e.g.  typUoid,  typhu8,  measles,  scarlatina,  8mall-pox,  malaria, 
whooping-cough. 

Acute  bronchitis  is  geucralJy  aaaociated  with  expoaure  to  cold,  and  it  ia 
certainly  inHuenced  l)y  climatic  conditions.  But  allhough  a  so-called  chill 
is  undoubtedly  a  very  common  exciting  cause  of  bronchitis,  it  18  equally 
certain  that  in  many  cases  the  real  caitse  of  the  attack  is  by  no  meims  bo  ^ 
jdmple.  ludeeil  we  fiud  that  it  i«  not  ti  lOse  whof5e  daily  life  coustantlj"  expo8e8 
thcm  to  cold,  or  cven  raptd  changes  of  temperature,  that  are  moat  prone  to 
iittacks  of  broncliitis,  "  [»irsons  w]io  live  au  out-of-tloor  life  are  U8ually  lesa 
aubject  to  the  diaease  than  those  who  foUow  6edeutary  occupation  "  (Oslcr). 
Certain  it  is  that  colds  are  not  U8ually  caught  in  pure  air,  ut  sea  for 
instance,  or  in  the  higher  Alj^j  In  winter,  although  exiK)8ure  to  cold  is  of 
necee8ity  frequent.  Acute  inflamniatory  attacka  of  the  upper  air-passagea 
are  most  frequently  found  in  thosc  who  liabituaUy  breathe  vitiated  air,  or 
who  have  atteuded  over-crowded,  ill-ventilated  places  of  meeting,  and  are 
then  esposed  to  cold,  or  who  are  directly  infected  by  some  peraon  suffering 
from  a  cold  in  the  head.  Not  only  do  theae  "catarrhs"  coufer  tcmporary 
iuimunity,  but  rec-cnt  invt^stigations,  such  as  those  of  W.  H.  Park,  have 
8hown  that  8taphylococci  and  streptococci,  wliich  are  alway8  preaent  in  the 
healthy  mouth,  increase  greatly  in  number  and  \-irulence  in  darap  weatlier 
and  in  wintcr  Rionths,  and  are  theu  ca}^table  of  settiug  up  acute  phar)'n- 
gitis  if  applied  to  the  throat.  These  are  just  the  conditions  which  are 
particubirly  pniue  to  lead  to  bronchitis,  and  we  tlius  secm  to  have  an  ex- 
plauation  of  its  frequent  occurrence  in  the  changeaUle  weath€r  of  carly 
spring  and  late  autumn,  and  of  its  origin  in  a  "  cold  on  the  ehast." 

Sputum  nonQally  coutains  a  considerable  number  of  different  varieties 
of  micro-organisms,  some  of  which  are  best  studied  on  staiued  films,  whiUt 
others  grow  weU  on  the  ordinary  media.  Ainongst  the  most  common  of 
these  organisme  are  the  streptococcus  brevis  aud  other  varietiea,  8taphylo- 
coccus  olbus,  citreus,  anil  aureus,  spirilluiii  sinitngenum,  leptothris,  and 
varieties  of  clu-omogcuic  bacteha,  bacilli  and  »arciuie.     Whilat  auy  one  of 
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tbese  may  be  found  in  tbe  sputa  of  bronchitis  and  broncho-pDoumonta,  it 
will  commoiily  be  found  that  one  or  more  organisms  are  present  in  over- 
Tffbelming  majority,  8o  that  prepared  filma  or  cultures  may  shovr  almoat 
a  pure  ailture  of  one  particular  variety.  Pansini  found  in  normal  air- 
,  poanges  several  different  streptococci,  bacilli,  micrococci,  Hftrcinfo.  Queyrat 
'  descnbea  a  sptcilic  oi^aniam,  a  micrococcus  of  "  tracheo- bronchitis."  Grun 
deecribes  a  HpeciHc  bacillus  of  bronchitis,  but  neither  of  these  obsena- 
tions  haa  been  substantiated.  Ketter  gives  the  pneumococcus  as  the 
cauae  of  capillary  bronchitis  and  broncho-pneumonia  in  15*85  per  cent 
of  čase«. 

Oaler  makes  the  statement  that  acute  bronchitis  is  probably  a  microbic 
afToction,  and  Gec,  in  referring  to  the  effect  of  dust  in  cortain  occupatiooB 
in  causing  bronchitis,  states  thut  tho  duet  of  unclean  and  iU-veutilated 
rooms  wiU  be  very  likely  to  contain  morbific  microbes,  and  that  the  inita- 
tion  of  the  air-paasoges  aet  up  1iy  iuanimated  dust  wil]  favour  the  operatious 
of  the  many  bacteiia  which  are  potent  to  caiise  bronchitis.  He  belieres  that 
our  mouths,  noses,  and  throats  harbour  many  morbiiic  microbes  in  a  latent 
Btate»  there  awaiting  a  favoumljle  oj>portunity  for  becoming  active  and 
vinilcDt,  and  thus  »etting  up  the  catarrhal  attack  which  spreads  down  to 
the  tracliea  and  brouchi. 

No  doubt  many  of  the  cases  of  tracheo  -  bronchitis  originate  in  this 
mannor ;  ret,  notwithatanding  the  l>acterioIogical  rcsearches  \vliich  have  been 
just  mentioued,  I  am  convinced  that  in  a  larger  proportion  of  the  caaes  of 
bronchitis  in  which  the  middie-sized  brouchi  are  mainly  implic^ted  from 
the  outset,  cx]>UHuro  to  cohl  is  itself  the  iiiuucdiate  cause  ot  the  diseaae. 
It  may  \)e  bnmght  about  directly  by  cold  air  entering  through  the  upper 
air-passoges,  as  ^own,  for  instance,  by  the  experience  of  suaceptible  peraons 
on  going  from  a  heated  atmosi>here  into  cold  uigbt  air,  by  the  liability  to 
bronchitis  in  tracheo tomised  patiente,  or  in  habilual  mouth-breathers  owing 
to  the  inspired  air  not  being  duly  waniiiiil  by  pasaing  ttuxiugh  the  noše. 
But  in  moet  cases  it  seems  that  the  action  of  cold  is  indlrect,  and  the  result 
of  VAAomotor  paralysi8,  aa  explaincd  by  Koscnthol ;  for  often  tiuough  the 
cause  of  the  attack  haa  been  getting  wet,  or  lying  on  damp  grass,  or  sitting 
atill  aftcr  getting  over-hcated  and  perspiring.  and  not  by  tho  action  of  cold 
air  entering;  tlirough  the  moutli. 

Other  deep-aeated  Aiscera  haviug  no  air^coutainiog  tubes  of  communi- 
eation  to  the  aurface  of  the  body,  »uch  as  tho  bladder  and  kidney,  are 
Biinilarly  aml  8i>ecially  subject  to  iiitlammatory  attacks  from  exp06nre  to 
wct  and  cold  applied  to  other  parta  of  tlie  body,  and  in  applyiDg  tiot  fouien- 
tations  or  poultices  to  the  cheat,  to  the  hypogastriuin  or  Ium1>ar  regions  in 
intlammationa  affecting  reepectivcly  the  lungs,  bladder,  or  kidneys,  we  take 
advantage  of  ttiese  aaaociated  ret]ex  vasomotor  aroia 

We  may  further  refer  to  the  aecondary  broncliitia  which  is  liable  to 
arise  in  tlie  courHe  of  intlueuza,  typhoid  fever,  menalea,  and  other  exanLbe- 
mata.  It  is  widely  recognised  that  the  broncliitia  of  infltienza,  \vhich  is 
certainly  microbial,  is  eepccially  liahlc  to  be  aggravated  by  tbe  leaat 
expo8ure  to  cold,  while  the  pulmonary  complications  of  measlee  are  jvirticu- 
Urly  prone  to  be  severe  if  the  rooms  are  at  ali  crowded  or  ill-ventilated. 
It  is  u  reuiarkable  fact  that  iuOuenza  epidcmica  are  just  as  prevalent  at 
Davos  and  St.  Moritz  as  in  the  lese  dry  atmoaphero  of  Kngbnd  and  Scot- 
Uod,  and  that,  despitc  the  ideal  climatc  of  the  higher  Aips  for  moet 
bronchitic  affections,  cases  of  influeuza  at  these  Swiae  resorts  are  jnat  iw 
prone  to  bo  complicated  with  severe  bronchitia  and  pneumonia.  Thus  a 
chill,  whilc  undoubtedly  capable  of  directly  causing  acute  broochitia  in 
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those  unaccustomed  to  ezpoeure,  or  ia  thoee  wbo  seem  to  haro  a  special 
liabilil^r  to  catarrhal  afTections  of  the  retn)iTatory  tract,  is  often  an  indirect 
rather  than  a  direct  influence  in  causing  the  disease,  and  Ihere  are  the  other 
cauaes  of  bronchitis  wliich  can  in  no  way  be  associated  witb  oither  cold  or 
micro-organisms,  such  as  iuhalation  of  irritant  vapours,  such  aa  atrong 
ammonia,  chlorine  gaa,  etc. 

MoRBW  Anatomt. — Tlie  morbid  changes  underlying  broncbitia  in  ita 
varioua  forma  are  primarilj-  an  esaggeration  of  the  normal  phjaiologica) 
processes  taking  plače  in  a  healthj  lung,  and  we  aliall  find  that  inflamma- 
tion  of  the  bronchiJil  tubes  is  essentially  »imilar  to  iiiflanunation  in  otlier 
inucous  membranes,  with  certain  modifications  dne  to  their  jjeculiar  ana- 
tomical  stnicture  and  rclations,  bo  that  the  couree  of  the  diseiise,  and  the 
pirticular  clinical  type  it  aseumes  in  didereut  caaee,  vary  not  only  with  the 
Hctual  caiise  or  the  acuteness  of  the  attack,  biit  depend  in  a  large  mcasure 
on  tho  calibre  of  the  bronchial  tubes  most  concemed. 

It  ia  not  veiy  often  that  we  are  affordod  an  opportumty  of  examiniiig 

])ost-mortem  the  actual  conditions  pre- 
sented  by  any  but  the  directly  fatal  and 
therefore  most  »evere  forma  of  bron- 
chitis. Socoleff,  who  induced  bronchitis 
in  animala  by  the  application  of  chemical 
irritantB,  and  Hamilton,  from  post- 
niorteni  obaervations  on  patienls  dying 
\vith  bronchitis,  have  iuvestigated  tlie 
liistological  changes  which  occiir  in  the 
bronchi  in  Iiejilth  and  dise^ise,  and  T  aiu 
mainly  iudebted  to  the  writing8  of  the 
latter  for  the  following  description  of 
the  morbid  anatoniy  of  bronchitis. 

The  initial  change  is  hyperfemia, 
followed  by  8welling  of  the  niucous 
membrane  and  e^cessive  secretion.  ThQ 
hypera;mia,  as  Biermer  demonstrated, 
niay  lirst  aČfect  eithor  the  superHcial  or 
deeper  stnictures,  or  both. 

According  to  Hamilton,  the  earliest 
departure  from  the  normal  condition 
is  a  relaxation  and  difltension  of  the  altendant  plexii8  of  blood-veescls 
ranufying  in  the  inner  librous  coat,  immediately  beneath  the  basement 
membrane — that  is  to  say,  of  the  branchea  of  the  bronchiid  artery.  In  a 
few  hours  the  basement  membrane  became  8woUen  from  seroua  in&ltration. 
Next,  and  quite  efirly  in  the  couree  of  the  affection,  Socoleff  and  Hamilton 
found  tliat  the  ciliated  epithelial  layer  desquaiiiate-s,  and  is  not  regenerated 
till  recovery  takes  plače,  when  it  is  graduallj  reproduced.  The  cells  of  tliis 
layer  undergo  fatty  degeneration,  and  Hamilton  8ay8  that  it  is  no  doubt 
partly  de8troyed  by  thia  means  and  part!y  ezpectorated,  while  others  may 
be  iuhaled  into  the  smaller  bronchi,  where  they  may  be  aeen  lying  in  large 
detached  masaes  among  the  other  catarrhal  products.  Wilson  Fox  and 
Riermer  consider  that  the  epithelial  deBqtmmation  is  largely  a  post-mortem 
change.  and  Hamilton  admits  that  the  sliedding  is  seldom  complete,  the 
deeper  layer  of  traneitioual  cells,  or  at  least  the  single  layer  of  flat  germi- 
nating  cells,  ugually  remaining,  and  by  a  procesa  of  fissijvaroua  diversion 
rapidly  reproduces  the  nucleated  cells,  which,  being  continually  thrown  off, 
give  to  the  secretion  its  peculiar  catarrhal  choracter.     At  the  same  tirne  the 


mucoas  glands  are  particuladj  active.  and  it  ifi  the  combination  of  tbia 
catarrhol  mucus  with  the  epithelial  cella  which  givea  riae  to  the  so-called 
inuco-purulent  tluid  whicb  occupies  the  bronchial  liunen  until  removed 
by  expectoratioii.  After  about  the  tenth  day,  Humilton  found  that  the 
congestiou  not  ouly  aflects  the  iuuer  tibrouu  coat,  but  that  ali  parts  of  the 
bronthtts  exhibit  vesscU  over-distendcd  and  engorged  with  blood,  and  that, 
pari  passu  with  the  chaoges  in  the  epithelial  covering,  the  iuner  fibrona 
coat  becomes  iniiltrated  \vith  ceUs  dehved  from  the  endothehum  Uning  the 
lymphatic  spaces,  until  the  wholo  of  the  lymph-spftce8  becomo  chokod  by 
thesu  uew  cellular  products.  Tlie^e  cells,  aocordiug  to  Hamiltou,  uever  exteud 
tnwards  the  free  surface  of  the  mucous  membrane,  the  basement  membrane 
fonniug  au  impassable  barrier  in  that  direction,  but  thej  invariablj  spread 
outwards,  through  the  inter-muacular  l^mphatic  spaces,  to  the  adventitia. 
where  similar  changes  will  be  fotiud  to  have  taken  plače.  But  thia  pro- 
liferation,  with  the  production  of  leucocjrtes,  aoon  epreada  throuehout  the 
lobular  septa  to  the  deeper  layer8  of  the  pleura,  the  wliole  of  the  Tj-mphatic 
veasela  becomiug  the  subject  of  a  catarrh,  while  the  Iymphatic  glanda  at  the 
root  of  tho  lung  are  then  invariably  found  cnlarged. 

The  hyperiemia  of  the  mucous  membrane  may  almost  entirely  disappear 
nfter  death,  but  aa  a  rule  it  is  bright  red,  or  in  cascs  of  longcr  duration 
dark  purple,  and  presenta  a  thickened,  opaquo,  and  Telvety  appearauce, 
the  lumeu  of  the  smaller  lubes  beiug  dimlnished  by  theae  changes,  and 
fiUed  with  thick,  opaque,  yeUow  secretion  which  oiudes  from  the  amall 
broDchi  from  the  cul  Burface  of  blie  luug  on  pressure.  Brouchitis  of 
the  smaller  tubes  is  accompanied  by  piilmonary  congestion  and  o^dcma, 
acd  gQuerally  areaa  of  collapsed  luug  or  foci  of  lobular  pneumonia  may 
be  found. 

Again.  Hamilton  has  found  thtit  the  hrst  indication  of  recovery  taking 
plfice  in  bronchitis  »eemn  to  be  the  diniinutiou  of  the  congestion  of  the 
mticous  membrane,  the  veasels  apparently  rccovering  thcir  tone,  the  pro- 
liferalion  of  the  epitheliiuu  becoming  less  active,  tlie  cella  beiug  once  more 
t'uUy  developed  into  columnar  cella,  while  the  cellular  iniiltration  of  the 
bronchial  wall  and  the  lymphatic  vessela  becomes  gradually  absorbed  in 
caaes  wluch  proceed  to  recovery. 

In  thoee  cases  which  from  the  8eventy  of  the  attack,  or  from  failure  of 
the  factora  wliich  make  for  rBcovery,  or  which  from  tlie  oulset,  owiug  to  the 
peraistence  of  le«  acute  cauees,  jMisa  into  the  condition  of  chronic  bron- 
vhitis,  the  mucous  membrane  and  cutire  bronchial  waU  remaiu  thickened, 
the  muacular  coat  becomea  hypertrophied,  while  the  mucous  glands  and 
tho  bronchial  cortilages  more  or  lesa  completely  disappear,  being  replaced 
by  denae  cellular  inoltration.  In  adrauced  cases,  however,  the  muacularia 
and  the  adventitia  l)ecome  atrophied,  probiibly  owing  to  the  cellular  in- 
iiltration of  the  lyinpliaLie.s.  and  thuH  arise  those  changes  \vhich  from 
various  causas  rcsult  in  bronchiectaais,  emphy8ema,  intcrstitial  pneumonia« 
and  other  pulmonary  oomplicatioDS  which  are  beyond  tlie  scope  of  thia 
ftrticle. 

CoUapge  of  the  Lung. — A  coUection  of  the  catarrhal  aecrotion  of  bronchitis 
may  temporarily  occlude  a  smaller  bronclms,  resultiug  in  weakne88  or  absoncc 
of  the  vesicular  murmur  over  the  corresponding  portiou  of  Ihe  luug.  Ou  the 
patient  couj^hing,  the  occluding  masa  of  secretion  may  be  dmlodged,  the  air 
again  entering  the  air-vesaela.  But  the  inflammation  may  extend  to  the 
smallest  broncnioles«  or  the  muco>purulent  secretion  may  be  aucked  dowQ  so 
88  to  plug  a  bronchial  channel  which  itself  is  unaffected.  £8pcciaUy  if  in  any 
part  of  the  lung  ecveral  of  these  finer  divisions  are  occluded,  no  elVort  of 


122 


BRONCHI— BRONCHITIS 


coughing  niay  suffic«  to  dislodge  it.  l^he  air  in  the  corresponding  portion  of 
the  Inng  then  bocomes  absorbed  hy  the  surrounding  puimonaiy  capillaries, 
aad  bhe  air-vemcle«  collapse,  with  more  or  lese  Bo-called  "  compen8atory 
emphysema  "  in  the  other  portion  of  the  lung.  CoUapsed  lung  haa  a  pinkiah 
red  appearance,  and  on  scction  is  reddish  brown,  giving  a  frog-spawn  senaa- 
tion  to  the  touch,  and  tha  correspondiug  Burfoce  of  the  lung  is  depressed. 
Mere!y  coUapsed  lung  doea  not  as  a  nile  become  infiamed,  unlesa  it  be  froni 
extenaion  of  inflammation  from  a  Deighbounng  patch  of  pneumonia,  and  on 
the  removal  of  the  obatnicting  canee,  if  Ihia  be  not  too  long  delayed,  may 
again  become  inflated.  But  coincidently  with  the  occnrrence  of  collapae. 
patcbea  of  lobular  pneumonia,  with  true  red  hepatiaation,  are  U8ually  found, 
probiibIy  due  eiUier  to  exlyiisiou  of  tlie  iuflammatory  prtK^aa  riglit  dowu  to 
the  air-vesiclee  aud  pulmonary  siroma,  or  to  direct  infection  by  vaiioua 
micro-organisms.     (For  fidler  (luUiils  seo  "  Pneumonia.") 

SrMPTOMS. — Acute  brouchitia  in  ita  clinical  a«pects  presents  every 
gradation  from  a  mild  and  tranaient  cold  on  the  cheat  to  an  inten8ely  acute 
and  rapidly  fatal  diseaae  atteuded  with  urgeut  djapncea,  cyanoBiB,  and 
collapae.  In  the  milder  forma,  or  tracheo-bronchitia.  the  attack  is  U8ually 
uahered  in  by  the  Bymptoms  of  an  ordinary  "cold/'  with  laclirymation, 
sneezing,  and  a  stifiTness  and  aoreness  of  the  tliroat.  The  catarrh  may  eztend 
gradually  to  the  chest,  involving  the  larynx  with  reaulting  hoaraeness,  and 
causing  a  senae  of  rawneaa  and  aoreneas  behind  the  aternum.  In  other  casea 
the  cold  seema  to  aettle  on  the  chcBt  from  the  outset  without  obvioua 
pharjngitis  and  laryngitia.  Initial  rigors  are  not  uaual ;  but  a  aense  of 
chiilinesa,  ahiveringa,  paina  in  the  bonea  and  back,  general  malaise«  headache, 
drowsiue8H,  and  languur,  with  more  or  let«  gaatric  catarrh,  bepatic  disturb- 
ancee,  and  constipation,  commonly  charactenBe  the  earlier  stagea.  The 
pulse  and  reapiration  are  nioderately  quickened ;  the  akin,  at  firat  dry,  soon 
beoomefl  moiat. 

In  atill  other  caeea,  paiticularly  in  the  old  or  very  young,  the  onset  may 
be  almost  sudden,  with  severe  cx)ugh  and  urgent  dy8pnoea,  aa  Wil8on  Fox 
deacribes  it,  almoat  reproducing  the  phenomena  of  spasmodic  aathma,  but 
dif!ering  from  the  latter  in  ita  poraistence ;  or  cough  and  dy8pnopa  raay 
aet  in  acutely,  but  without  so  cUatiuct  apasmodic  element,  followed  after 
a  few  hoiire  hy  tbe  expectoration  of  an  abundant,  glairy,  blood-atained 
mucu  s. 

In  milder  caaes  the  temi>erature  ia  but  8lightly  raiaed ;  but  vritb  the  more 
severe  it  may  range  betvveen  101^  F.  and  102°  or  lOS"",  ahamng  the  usual 
evening  rise  and  the  moming  decline. 

The  urino  ia  of  the  uaual  febrile  character,  of  high  R{)ecii]c  gravity,  liigh 
coloured,  loaded  with  Uthates  and  urea,  and  firee  from  albumen  unlesa  com* 
plications  are  prtasent. 

The  cough  at  firat  ia  liarsh,  loud,  aud  ringing,  either  coming  in  fretiueatly 
repeated  aingle  cougha,  or  in  paroxy8m8  which  are  exceedingly  haraasing  to 
tlie  i)atient,  accompanied  by  a  senae  of  oppresaion  and  tightneas  in  the  cheat 
and  a  conaiderable  sorenesa  beneath  the  aternum  and  along  the  attachments 
of  bhe  diaphragm,  the  severe  paroxyams  aometimea  ending  in  vomiting.  It 
is  often  moat  distressing  in  tlie  earlicst  stagcs  before  there  is  any  expectora- 
tion,  lieing  then  dne  lo  irritation  of  tlie  iriflamed  bronchial  miicoua  membrane, 
the  irritation  being  referred  to  Ihe  laryngo-tracheal  region.  After  an  interval 
the  cough  is  attunded  with  exi>ectoration,  whieli  at  first  ia  thin  and  watery, 
and  frolliv,  conaiating  of  serous  exudation  containing  the  ciliated  epitheliuni 
which  is  shed  very  early.  Aa  the  disease  progresaea,  it  becomea  more  con- 
aiatenl  and  ropy,  frtim  tlie  increased  cxudution  of  mučna,  and  more  or  lesa 
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opaqne>  owiDg  to  the  Diunerous  rouDd  cells  thrown  off  &om  the  deeper  epi- 
thelml  lajers,  becoming  in  turn  miico-purulent  and  punJent.  The  cough  is 
then  dne,  not  to  irritation  of  the  dry  mucoaa,  but  to  the  accumulating 
Becretious  which  req\iire  to  be  got  rid  of,  and  is  therefore  apt  to  1»  more 
aerere  ou  risiug  from  the  r&cumbeut  position  after  slecp.  Streake  of  blood 
are  Bometimes  aecn  in  the  Rputum,  especiallj  in  the  earlier  Btages  when  the 
cou^  18  severe. 

I)y8j)nfca  is  seldom  pronounced  when  the  larger  tubes  alone  are  affected. 
When  tEie  smaller  tubea  are  exten8ively  iuipliculed.  owiDg  to  the  excea8ive 
contraction  of  the  muscular  coat  acting  in  the  manner  explained  above,  and 
perhaps  in  part  from  the  valve-like  action  of  the  accuuiulating  eecretion, 
more  aii  is  drawn  iuto  the  lung  Ihan  can  be  6xpired,  and  the  lungs  con- 
8eqaently  become  over-distended,  and  the  respiratory  movemcnts  flhaUow 
and  inetfectual.  It  is  remarkablc  tliat  the  d^spnoca  is  abdomiual  and 
expiratory,  rather  than  inspiratoij,  in  contradistioctioa  to  the  dj*spn{ea  due 
to  obstrnction  in  the  larj'nx  or  tracbea.  Wien  the  air-vesiclea  are  already 
difltended  with  the  air  which  no  effort  of  the  patient  can  eflectualljr  expire, 
but  little  or  no  more  air  can  enter,  and  thus  there  is  not  much  tendeucy  for 
the  secretiun  to  be  sucked  in.  £xpectoration  is  ttien  attended  with  much 
diffioalt7,  and  the  thick,  yellow,  stickj  eecretion  from  the  small  tubee  is  aeen 
to  hang  in  strings  8UB]>euded  in  the  lower  watery  layer  from  the  upper  layer 
of  frothj  miicns  from  the  upper  hirger  bronchi.  Sometimes  the  exjtectoration 
ia  very  ft&inLy  in  capillar}'  bronchili8,even  when  moist  rsllea  are  audible  over 
tbe  chest. 

An  attack  of  acute  bronchitis  maj*  afisume  an  asphyxiating  type,  either 
from  a  simple  broncliitis  of  the  larger  tubes  occurring  iu  a  debilitated 
patient,  espocialljr  in  the  emphy8ematou8,  or  from  a  Tery  cibensive  implica- 
tion  of  the  Bmallcr  bronchi,  or  from  wideepread  iuvolvement  of  the  cap]Ilary 
bronchi  Though  capillarj  bronchitiB  in  the  adult  may  be  remarkably 
Budden  and  severe  in  its  onset,  it  not  infr©quently  commcnces  with  the 
8ymptomfl  of  an  ordinary  mild  bronchitic  attack.  Rigors  are  rare,  8ays 
VValshc,  and  vomiting  rarer.  But  nervous  BymptomB  supenene  early  and 
are  pronounced,  the  patient  is  restlees  and  drowBy,  the  pulae  rapid  and  small, 
cyano«ia  is  a  marked  feature,  and  there  is  complete  loes  of  appetite.  Mutter- 
ing  delirium  at  night  and  slccpleesness  is  common,  but  iU'ute  tnaniacal 
excitement  is  not  unkuowu.  The  acute  dyspnoea,  cyanosiB.  and  active, 
sometimes  maniacal,  delirium  whcn  strong,  young  adults  are  tlic  subject  of 
acute  capillary  brouehitis,  form  a  verj*  painful  clinical  picture.  If  the 
attack  cannot  bc  relieved  the  patient  rapidly  becomes  a8phyxiated.  Walshc, 
in  his  dcschption  of  tliis  t}^«  of  bronchitia,  states  that,  "aa  loug  as  the 
Mtrength  permits,  the  patient  sits  or  bends  forwardB;  but  the  body 
gnuiuii]ly  yields,  and  it  ia  not  uncommon  to  tind  patients,  whiie  t>till 
perfectl}'  cougcious,  lying  sidoway8  or  fonvards,  \vith  the  iiead  lower  than 
the  shonlders,  and  in  rare  cases  tlus  posture  of  the  hcad  is  adopted  from  the 
very  outset." 

PiimiVAi  Si(iy& — The  cheat  Dmy  not  be  altcred  in'  shape  in  mild  cases, 
but  in  pronounced  uttacks  atviumeH  tlie  iuspiratory  ty]>e;  it  remaius  more  or 
leas  f»lly  exjMinded,  the  respiratory  moveinents  being  elev8tory  rather  than 
attendetl  with  ex{tanBion  and  contraclina  of  the  porietes,  and  are  violenl, 
and  increased  in  frequency,  though  not  in  amplitude.  Tlie  alnlominal  move* 
menta  are  incrcnsed,  and  if  the  bronchial  tubcs  are  cxten.sive!y  involved, 
there  will  be  marked  cyanoaia  and  fulness  of  the  large  veius  of  the  neck. 
The  right  side  of  tbe  hcart  dilates,  giving  lise  to  epigastrio  pulsation  ;  or  tho 
boart  may  bc  pusliod  down,  tlic  iuipulae  being  felt  in  the  left  cantal  ungle. 
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The  liver  ia  often  congeated  and  displaced  downwari  But  in  the  acute 
a8phyxiating  type,  as  haa  already  been  stated,  the  re8piratory  movementB  of 
the  over-disteaded  cheat  are  increaainglj  6halIow,  and  the  heart's  action  ia 
apfc  to  fail  rapidly,  with  marked  cyano8iSj  clammy  perspiration,  coldness  of 
the  Bkin,  general  anasarca,  and  8canty  albuminous  urine. 

The  adventitious  sounds  which  arise  in  broncliitis  are  of  two  kinds — the 
dry  (rhonchus  and  aibiluB)  and  the  moiat  (rftles).  Rhonchus^  or  aonoroua 
rhoDchua,  is  a  loud,  deep-toned,  cooing  sound,  due  to  air  passing  through  one 
of  the  larger  tubea  which  is  partly  obstructed  by  a  coUection  of  mucus, 
producing  a  veine  fiuidf.  The  muctis  can  often  be  removed  by  tlie  patient 
coughicg,  hence  rhonchua  audible  at  one  moment  may  abruptly  diaappear. 
Sibuant  rhonchi,  or  Hibilus,  is  a  more  high-pik:hed  whiatling  aound,  due  to 
Bwelling  of  the  mucosa  in  the  suiall  brouchi ;  hence  they  are  of  graver 
importance,  and  as  they  uinuoi  bc  disj^lled  by  coughing,  they  tend  to  j 

persist  in  the  aame  regiou  for  a  considerable  period. 

A  rhythmic  rhonchus  or  sibilus,  as  wa8  first  observed  by  Stokes,  may  be 
produced  by  the  ventricular  contractions,  if  iJie  portion  of  lung  is  in  cloae 
proximity  to  the  heart  and  the  secretious  abundant. 

RfUcs  uifty  be  large,  medium,  or  small,  according  to  the  size  of  the 
broncbial  tube  \vhich  ia  occluded  by  an  accumulation  of  mucua,  the  Boimd 
being  produced  by  the  air  passing  through  the  mucus.  Moderately  fine 
t^les,  however,  may  be  produced  in  the  larger  bronchi.  Large  r^lea  are  of 
lesa  grave  import  than  the  amall,  in  that  they  lmply  that  the  larger  tubee 
are  mainly  aftected ;  and  mere  louduess  of  the  soiinds  is  not  of  bad  omen — in 
fact,  it  is  in  the  graver  cases  of  widefipread  implication  of  the  finer  tubes  that 
the  moist  aounds  are  lea^t  audible.  The  amnller  rfLles  are  sometimes  »[Kiken 
of  aa  aub-crepitant.  Yet  it  is  of  considerable  importance  that  they  should 
be  distinguished  from  the  crepitation,  which  is  indicative  of  pneumonia  or 
of  phthisis,  conditions  which  may  be  aasociated  with  the  symptomB  of  simpic 
bronchi  ti  3. 

A  plug  of  mucus  in  a  bronchus  may  temporarily  prevent  the  air  entering 
the  corrcsponding  portion  of  the  lung,  and  caueea  a  localised  dimiuution  or 
absence  of  breaih-souuds,  until  by  coughing  the  plug  is  removed.  But 
usually  in  bronchitis  the  amount  of  air  entering  the  vesicles  being  deticient, 
the  normal  veaicular  murmur  ia  lesa  distinct  than  in  health,  consequently 
the  bronchial  breath-aoiinds  are  less  marked  and  the  breathing  seems  unduly 
harsh.  Tet  the  bronchial  breatliing  is  never  heard  in  uncomplicat^ 
bronchitis,  cxcept  over  the  roots  of  hings;  it  ia  only  heard  when  either 
collapse  or  pneumonia  ia  preaent,  aud  may  then  be  associated  \^ith  dulneaa 
on  percuBsion  and  increased  vocal  resonanco. 

Vocal  fremitus  and  voice-conducbion  are  8carcely  altered  in  uncomplicated 
bronchitis. 

The  percuasion-note  ia  normal  unleea  the  bronchitis  ia  pronounced,  and 
then  the  whole  of  the  upper  part  of  the  cheat,  being  acutely  diateuded  and 
emphysematou8,  yielda  a  hyper-refionant  or  almost  tympanitic  note.  Even 
amall  patches  of  broncho- pneumonia  do  not  give  riao  to  dulnesa  on  per- 
cussion,  but  congestion  of  the  baaes,  collapse,  or  pneumonia,  if  eitenaive, 
cauaea  a  diminution  of  the  resonance.  The  tongue  is  almost  invariably 
coated,  and  8ymptoni8  of  gastro-inteatinal  catarrh,  vdth  anorexia,  thirst,  and 
constipation,  are  generally  preaent. 

In  uncomplicated  cases  of  the  larger  and  middle-sized  tubes  the  attack 
gradually  subaidea  in  the  course  of  a  \veek,  the  cipcctoration  becoming 
aecreaaed  in  amount  and  more  normal  in  character,  the  phyaical  aigna  in  the 
cheat  gradually  diaappearing,  convalescence  being  eatablished  in  about  ten 


daya  or  a  fortnight.  But  !□  the  old  and  feeble.  and  in  joung  children,  bbe 
disease  is  apt  to  extend  down  to  the  einaller  tubes,  with  a  Iiability  to 
j>ulmonury  coIIai)8e.  Especially  is  this  daugeruus  compUcation  liketj*  to 
arise  in  meaales  and  wbooping-cough.  In  the  acute  soffocative  tjpe  the 
prognoaia  is  alwaya  grave,  even  in  cases  uncomplicated  with  cardiac  or  renal 
diaeaae,  while  an^  co-exi8teut  affectioa  of  the  liuigs,  heart,  or  kidney  greatljr 
aggruratea  the  danger. 

Wtikhti  suid  he  had  known  a  caae  fatal  in  fortj-ai^  houra;  but  while 
these  patients  often  auccumb  within  u  few  da^s,  they  aometimes  recover 
even  after  the  condition  appeara  hopelesa. 

Acute  bronchitis  inay  pasa  into  a  subacutc  or  cbronic  statc.  and  is  then 
liable  to  be  associated  with  varioua  complicationa 

DiAOSOsis. — The  diagnosia  of  acute  bronchitis  rarcly  preaents  any 
difficulty.  Though  it  may  be  abrupt  in  onset,  and  oven  atlended  with  con- 
fiiderable  fever,  there  is  not  that  iuitial  rigor  aud  characteriatic  diaturbance 
in  ratio  between  respiration  and  pulse-rate  of  pneumonia ;  while  the  absence 
of  fine  crepitation  or  tubular  breathiug,  aud  the  normal  and  exaggerated 
resonanoe  of  the  chest,  the  vridespreod  presence  of  coarse  r&les  and  rhoncbi 
are  sufficlent  to  diSerentiate  bronchitis  from  pneumonia. 

Acute  pulmonary  tuberculosis  may  clo6efy  simulate,  and  for  a  tirne  be 
indistinguiahablo  from,  acute  bronchitis.  High  pyrexia  and  great  proatra- 
tion  with  early  delirium,  while  not  escluding  simple  bronchitis,  euggest 
acute  tuberculosis ;  the  occurrence  of  hsemorrhages  may  assiat  the  diagnosis 
in  doubtful  cases  (WilBon  Fox). 

It  is,  however,  nocc88ary  to  bear  in  inind  that  bronchitis  may  be  pro- 
nouuced  in  the  early  etages  of  typhoid  fever,  meaales,  whooping'Cough,  and 
more  rare]y  variola,  scarlatina,  and  othcr  affections,  the  indications  of  which 
must  not  be  overlooked.  Thus  the  initiul  lacrymation,  conjunctival  injec- 
tion,  aneezing,  and  rhinorrhcea  wouId  lead  to  the  suspicion  of  meaales. 
Headache,  general  malaise,  tbe  peculiar  rise  of  temperature,  tendemess  and 
gurgUng  in  the  right  iliac  region,  enlargement  of  tbe  spleen,  the  cbaracter- 
ifitic  rose-spota  and  other  indications  of  tvphoid  fever  should  be  eliminated. 
The  aching  in  the  Iuml>ar  region  in  variola  and  the  sore  throat  of  scarliitina 
and  early  appearance  of  the  rasli  seldom  leave  one  in  doubt  for  any  cousider- 
able  period.  Whooping-cough  may  closelr  simulate  simple  acute  bronchitis, 
and  prior  to  the  dievelopment  of  the  characteriatic  crowing,  mskj  be  in- 
distinguiahable. 

Trea  TStBXT. — In  the  milder  form  of  bronchitis  of  the  upper  bronchial 
tract — tracheo- brone  hi  tifl^-domestic  remedica  for  a  cold  on  the  chest  uaually 
suffice,  and  these  only  call  for  mentiou.  Tlie  mustard  and  bot-water  foot- 
bath,  the  application  to  the  chest  of  a  mustard  poultice,  or  hot  fomontations 
sprinkled  with  turpentine,  followed  by  a  Dover  powder,  and  an  aperient, 
and  some  aimple  diaphoretic  niLxture  auch  as  sweet  špirita  of  nitre,  and 
small  doses  of  ipecacuanha,  will  often  prove  sufticient  to  relieve  and  sborten 
the  attock.  If  the  ptitient  cannot  remain  indoora  fur  a  day  or  two,  it  is 
neoeeBary  to  avoid  diaphoretic  remediea,  which  render  him  more  susceptihlo 
to  cold,  and  involve  a  risk  of  converting  a  slight  bronchial  ultack  ioto  the 
much  graver  general  bronchitis  of  the  smalJer  tubes,  and  for  this  reoeon 
a  Turkish  bath  in  the  initial  stages  of  bronchitis  is  attended  with  a 
new  riak. 

In  severcr  attocks  more  active  meosures  are  needful;  and  it  ahould  be 
ascertained  wliether  the  bronchitis  is  a  priniar}'  aEfection,  or  8econdary  to 
Bomo  conatitutional  condition  or  other  diseoso,  ry,  Brighfs  disease,  which 
vrould  call  for  u])propriate  measuieB. 
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In  acute  pTimaiy  bronchitis  the  patient  ebould  be  confined  to  hifi  bed, 
and  the  temperature  of  the  room  maintained  at  about  62°  to  65"  F.  We 
have  eeeu  that  the  lirst  stage  ia  due  to  vaacular  euervatiou  and  engorge- 
ment  of  the  mucous  membrane.  Thua  the  chief  indication  is  to  combat  the 
dry  and  congested  conditiou  hy  iinproving  vaacular  tone  and  inducing  freer 
secretion. 

At  tlie  outaet  a  large  muatard  and  linaeed-iueal  poultice  should  be 
applied  to  the  front  and  back  of  the  chest,  this  being  replaced  by  simple 
linsced  jtoultir.es  after  the  niustard  has  8ufticiently  atiinuhited  tlie  skiu  to 
produce  thorough  redneas.  A  eteam-iuhaler,  with  compouiad  tincture  of 
henzoin  or  tincture  of  belludonna  added  to  the  hot  water,  often  afibrds 
relief.  A  moist  atmosphere  ia  not  ouly  comforting  to  the  patient,  but 
aeems  to  materiaUy  relieve  the  dry,  hacking  cough ;  but  when  a  steam-kettle 
ij9  used,  it  must  be  remembered  that  ttie  Bteam  may  condense  on  the  bed- 
clothes,  and  epecial  čare  is  needful  by  eneuring  the  maintenance  of  the 
temperature  of  the  apartment,  to  obviale  the  risk  of  a  chilliug  effect  on  the 
patient.  During  the  early  period  in  the  attack  the  drugs  that  are  most 
relied  on  are  tartarised  antimouy  and  ipecocuanha,  apomorphia,  or  s^uiUs, 
to  promote  bronchial  secretion,  together  with  citrate  of  pota^,  or  acetate  of 
ammonia,  špirita  of  nitre,  or  some  other  diaphoretic.  If  there  is  bronchial 
Bpasm,  tincture  of  lobelia  or  belladonna,  citrate  of  caBein,  cldoral,  or  opium 
may  be  odded,  but  should  be  cautiou3ly  used,  e8i)ecially  in  children  and  in 
the  old  or  feeble. 

As  soon  as  the  dry  stage  passcs  off  and  secretion  commences.  antimony 
and  the  diaphorctic  remedies  may  be  discoutinued,  and  stimulunb  cxpector- 
ants,  such  as  carbonatc  of  ammonia  with  aenega,  sgnills,  euphorbia  pilulifera, 
or  emall  dosca  of  iodide  of  ix)tasuium,  subatituted.  At  this  stage  the  pre- 
paratjona  of  opium  and  direct  aedatives  to  check  the  cough  wluch  is  due  to 
the  accumulabion  of  secretion  in  the  tubes  ahould  be  avoided. 

"VVhen  the  smaller  tubes  are  extensively  involved  and  the  amount  of 
secretion  is  very  coaaiderable,  the  patient  must  bo  carefuUy  watched  for 
ftny  indication  of  cardiac  failure  or  pulmonary  collapse.  In  weakly  patients 
witli  impaired  heart-action  it  may  be  necea3ary  to  reaort  at  once  to  alcohoUc 
and  other  stimulants,  such  as  digitalis,  8tryc)inine,  or  ether, 

If  tlie  broncliial  secretions  tend  to  collect  in  the  smaller  tubes  and 
pulmonarr  collapse  is  tlireatening,  it  may  be  dcsirablo  to  induce  vomiting 
by  the  atnniuistration  of  aulphate  of  zine  or  by  repeated  large  doses  of 
ipecacuanha.     Depressing  cmetica  should  be  avoided 

With  threateuing  apno^a,  the  use  of  oxygen  inhalations,  or,  on  rare 
occaaions,  venescction,  may  bc  indicated.  It  is  hardly  nece8sary  here  to 
give  directions  in  regard  to  diet  iu  broucbilLs,  beyond  emphosising  the 
importance  of  keeping  the  patient  on  low  diet  iu  the  begiuuiug  of  au 
attack,  for  the  gasbro-in testi nal  tract  is  a]way9  more  or  lesa  deranged^  and 
colls  for  appropriate  treatment. 


II,  Chrosic  Bronchitis  in  Addlts 


Etioloov. — Chronic  hronchitis  is  due  to  much  the  same,  though  gener- 
aUy  moro  persistent  causes,  as  the  acute  form ;  but  the  influence  of  predis- 
posing  factora  and  constitutional  conditions  is  more  potent,  and  is  more 
usually  the  essential  cnuse  of  the  chronic  affection.  Morcover,  chronio 
bronchitis  ia  distiuguished  rather  by  its  protracted  course  and  secoudarj 
compUcationa  than  by  any  spccial  clinical  features.     In  some  caaea  fre(|uent 
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eabocute  attacks  hy  incrcaaing  tho  BUBceptibility  of  the  indiridual,  and 
roBulting  in  a  gradual  pemument  impaimient  of  the  tissues,  pass  iQ6eD8ibly 
aud  Nvilhout  auy  line  of  demarcatiou  iuto  the  clirouic  form.  Tliua  chrouic 
bronchitis  m&j  foUow  repeatcd  attacks  of  ucute  bronchitis,  or  may  be  cbronic 
from  the  beginning.  It  ia  U8ually  met  with  in  the  aged,  the  "winter 
cough  "  of  old  people,  recurring  from  year  to  ycar  throughout  the  colder 
montha  Varioua  diatheBcs,  auch  as  B^phills.  gout,  and  renal  disea^e,  hoart 
aflfectiona,  eapeciallj  diseaae  of  the  mitral  valve,  aneiirysm,  aiid  chrouic  lung 
aCTections,  such  as  phthisis,  emphfsema,  and  dilated  bronchi,  aud  almost  any 
condition  impairing  general  health,  predispose  to  chronic  hronchitia.  But 
a  mild  form  ia  also  met  with  in  children  and  young  adults.  who  suHer 
periodicaUy  from  recurreut  catarrhal  attacks  either  on  the  alightest  exposure, 
or  it  may  bo  aaeociated  with  gastro  -  intoetinal  disturbance.  Chronic 
hronchitia  is  also  very  conmion  in  worker8  in  dusty  occupations,  millpuff 
upholsterers,  bakers,  coUiers,  etc.,  and  is  often  aasociated  with  chronic 
alcoholiam. 

AfoRBiD  AifATOMr. — The  mucous  membrane  of  the  bronchi  in  cbronio 
bronchitis  is  smoothf  ahining,  and  of  a  Blatey  gTay  or  dark  purple  colour,  a 
brighter  colour  being  often  preeent  in  poet-mortem  examinationa,  due  to  au 
acute  exacerbation  which  bo  often  causes  the  fatal  result.  Closer  eiamina- 
tiou  will  show  the  0{>en  moutha  of  the  dilated  mucous  glands  like  piu-point 
depresaions.  The  mucous  membrane  is  often  throwu  into  foldis  by  the 
accumulation  of  cellular  structures  beneath  the  basement  membrane,  and 
the  epitbelium  oonsists  either  of  the  aingle  Iayer  of  flat  germinatiog  cella 
or  heaped-up  collections  of  transitional  cells,  fully  formed  ciliated  epitbelium 
being  generaUy  abeent.  The  emaller  bronchi  are  fiUed  with  8ticky  yeUow 
mnco-purulent  secretion  which  oozos  from  the  open  mouths  of  the  tubes  on 
eection  of  the  lung.  In  uncomplicated  clirouic  bronchitis  the  uiuscular 
coftt  is  hypertrophied.  and  the  tunica  adventilia  thickened  from  cellular 
intiUration,  which  also  exteuds  to  the  peri-bronchial  and  peri-vascular 
librous  tisBue.  The  cartilages  are  uBuaUy  atropliied,  or  have  disappeared 
entirely.  In  old  patient«  tney  may  undergo  calcareoua  degeneratiou.  The 
lunga  are  U8ually  emphy8ematous,  and  in  very  chronic  cases  with  dilatatian 
of  tho  bronchi  the  muscular  coat  may  have  disappeared  The  mucous 
membrane  may  be  uloeratcd  in  fa*tid  bronchitis  and  in  bronchiectaais.  The 
lymphatic  glanda  are  invariably  eolarged  and  pigmented,  and  frequently 
caseating.  The  heart,  aud  e8pecially  the  right  ventricie,  is  gencrany 
dilated ;  and  the  liver,  spleen,  and  kidneyB  are  chronically  oongeated,  and  ibe 
eeat  of  fibroid  degenemtion. 

SrupTOMS. — The  8ymptom8  vary  conaiderably  in  diflereut  cases,  but 
maiuly  resemblo  in  charocter  those  of  the  acute  form,  especially  moditied 
by  coexlstent  aCTectiona  In  the  milder  forma  of  the  commou  winter  cough 
01  old  people  at  iirst  the  ouIy  complaint  is  cough  with  muco-purulent 
ezpeotoration  and  slight  dyBpn(Ga  ou  exertion,  or  in  the  early  moming, 
umeaa  there  ie  rnarked  co-eiisteut  emphjscma.  There  ia  no  paiu  or  fever 
ia  the  earlier  stagea  With  the  retum  of  warmor  wcuther  tl»e  altuck  pasBes 
off  complet«Iy,  ouly  to  retum  with  the  recurrence  of  cold  and  chaugeable 
climate.  The  afTection  may  oontinue  in  this  manner  for  several  year8, 
but  graduaUy  dyBpn(ea  on  the  slightest  exertion  is  noticed  as  tho  attacks 
increase  in  Beverity,  and  the  cough,  instead  of  disappearing  during  the 
summer  months,  tends  to  peraist  ali  the  year  round«  the  incesaant  cough  and 
purulent  ezpectoration  diBturbing  the  patienfs  Bleep>  the  patienfs  health 
and  Btrength  being  gradually  undermined. 

In  the  young  and  in  healtby  adults  the  milder  cases  generally  aubside 


(fradually  with  complete  convalescence ;  but  when  once  chronic  bronchitia 
has  become  pronouDced  and  vreli  eatablished,  tbc  pathological  structuial 
changcs  which  arisc  rcnder  coiiiplctc  rccovery  &carcely  ]X)8siblc. 

PnrsiCAL  Sfo^s. — The  cheet  msj  he  iDoderately  dislended  without 
alteration  in  ahape ;  but  patients  with  old-standing  chronic  broDchitis  are 
almo6t  invariablj  emphy8ematou8,  in  which  čase  the  chest  ia  considerabij 
diBtended  and  barrel-shaped ;  the  respiiatorj  movements  are  limited,  expira- 
lion  beiug  prolonged;  the  percussion-note  is  hyper-resonant  and  clear;  the 
breath-aounda  are  harsh  and  loud ;  deep-toned  rhoncM.high-pilched  8quealing, 
piping  sibihia,  large  and  small  rillea,  or  bubbling,  according  to  tho  vuijing 
conditious  of  the  tubes,  are  constantl^  to  be  heard,  while  finer  crepitatitm 
may  oftcn  be  found  at  the  bneca. 

The  espectoration  is  verv  variable  iu  qwantity,  being  muco-punilent, 
and  aometuuee  strcaked  witn  blood  ftora  the  rupture  of  amall  bronchial 

CovHSH  Ayj}  i;'rfi.\T. — In  the  milder  cascs  the  general  health  niay  not 
be  greatly  iiupuired ;  but  in  course  of  tirne,  especially  when  tho  lungg  have 
beoome  emphy8ematouB,  the  heart  becomes  dilate<l,  and  evidence  of  cardiac 
failuTC  is  8hown  by  chronic  gaetric  catarrh,  enlargement  of  the  liver,  and  in 
some  caaes  by  albmninoua  urine.  These  secondarv  complications  are  no 
doubt  Iargely  due  to  the  affectione  which  are  the  real  cause  of  the  bronchitis. 
Various  other  pulmonary  complications,  such  as  bronchiectaaia,  chronic 
interatitial  pneumonia,  are  liable  to  occur,  and  the  patient  Booner  or  laier 
Buccumbs  to  a  general  failure  of  health  and  Btrength,  unless  an  acute 
exacerbation,  vrhich  is  very  liable  to  arise,  or  some  intercurrent  affection, 
carries  him  off. 

DiAOAVSjs. — The  cough  and  expectoratiou  without  consolidation  of  the 
lung  usually  Icavee  no  aoubt  as  to  the  diagnoais.  From  pleurisy  it  is 
diatinguished  by  the  persistence  of  vocal  fremitus  and  resonance,  and 
re8piratory  inumiur,  and  by  the  absence  of  bulging,  and  by  the  preaence  of 
the  r^les;  from  pneumonic  consolidation,  by  the  absence  of  complete 
dulneaa,  tubular  breathing,  and  bronchophony. 

The  conditions  which  are  most  liable  to  cauae  difHculty  in  diagnosis  are 
tube.rculou8  deposits,  and  bronchitia  due  to  the  presence  of  aneurj-sm  or  of 
new  grovvths  prefising  on  the  bronchi. 

PR0oyi}8l&—T\\Q  prognosis  dependa  mainly  on  the  age  of  the  patient 
and  the  coexi8tence  of  complications.  Once  establiahed,  it  is  only  in  the 
comparatively  yo\mg  and  robust  that  complete  reoovery  can  be  bopod  for. 
In  older  patienta  the  preaence  of  weU-marked  emphysema,  bronchiectafiis,  or 
any  valv\dar  heart  aCTection  must  add  to  the  dangers  of  intercurrent  affections 
or  acut«  eracerbations. 

^H  CLUIICAL  VARIBTrBS  ^| 

The  condition  of  the  muacle  of  the  right  heart  is  of  even  greater  import 
than  the  integrity  of  the  cardiac  valves,  for  the  latter  defect  is  often  largely 
discounted  by  compen8atory  hypertrophy,  whcreas  a  degenerated  and  weak 
cardiac  muscle  is  unable  to  čope  with  the  demand  for  increased  energy 
which  is  made  on  the  right  heart  in  bronchitis,  and  often  faila  to  respond 
to  any  treatiiient. 

Tho  above  deacription  appUes  to  the  great  majority  of  cases  of  varying 
8everity.  Attcntion  ha«  alrf;iuly  been  directed  to  the  clinieal  importance  of 
various  diatheees  and  diseasea  which  predispose  to  bronchitia.  Often  enough 
the  bronchitis  is  only  a  prominent  Bymptom  of  some  such  nnderlying 
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dJBease,  and  some  writers  distinguish  varioiie  clinicAl  t/pes,  such  as  renal, 
gouty,  svphilitie  bronchitiB,  aad  6o  forth. 

Bwt  ihere  are  certain  forms  of  chronic  bronchitiB  wliich  call  for  Bpecial 
inentioD,  viz.  (a)  Sronchorrhaa,  characteriaed  hy  excessive  secretion  of 
glaiiy,  semi- transparent  matter,  like  white  of  egg  mised  with  water,  con- 
taining  grayish  or  ycllowiab-grcen  masses;  or  the  expectoration  may  be 
thin,  watery,  and  clear — bronchorrhcea  serom.  Th«  cou{,;b  untl  djspntra  are 
U8ua11y  parorjsmal,  either  liiuitetl  to  an  hour  or  two  on  awukeniug  in  the 
moming,  or  coming  on  at  intervale  of  eeveral  hours  during  the  day,  the 
amouDt  expectorated  being  \Qry  lurge,  eometimes  os  much  as  thriee  or 
four  qnarta  in  the  oourse  of  the  day.  Doring  the  paroxysins,  djapncea 
ift  orgent ;  but  in  the  intervale,  and  in  fact  throughout  ibe  day  in  some 
oaaee  where  the  cough  and  ejtpectoration  only  occur  on  waking  in  the 
momin}:,  djspuieii  may  be  abeent  or  Bcaruel^  uotiueable.  lidles  and  rhonchi 
are  audible  >>efore  and  duriug  the  perioda  of  expectoration ;  but  iu  the 
intervala,  uutil  the  secretion  has  re-nccumulated,  the  auscultation  inAy  n^ve^il 
oomparatively  few  ad\'entitious  sounds.  Tliese  cases  are  ahuoet  iuvariably 
aSBOciated  with  some  degree  of  broncbial  dilatation. 

PatieuUi  may  continuo  to  live  with  litlle  allenition  iu  their  condilion 
for  nmny  yeara ;  but  gniduaUy  the  Bjmptoms  become  more  pronounccd,  the 
d)*apnrca  increaaes  with  u  t<:odcncy  to  listhmntic  8yDiptom3,  and  gcueraUy 
tailure  of  the  circulation,  increasing  axlema,  ojanosia,  and  impairment  of 
health  and  strength. 

(b)l>rjf  Chronic  BtoTichitiA.  —  The  catarrhe  sec  of  Ijennec  is  char- 
Jicterised  by  paroxy8m3  of  very  troublesome  and  severe  cough,  with  very 
ecanty  expectoraLion  of  small  maases  of  tough,  viacid,  hyaUue  mucus.  The 
affectiou  is  almoet  alway8  complicaled  by  emphyaema,  nnd  is  usuaUy 
BBBOoiated  with  gout.  It  is  generally  rcgarded  as  due  to  congestion  of  the 
tnbee ;  but  "  brouchial  ajMisui  is  doubtless  largelv  aasociated  with  the  con- 
gestion ;  indeed,  brouchial  8U9Ceptibi]ity  aua  brouchial  irritation  are  its 
unmislakable  etiological  foctors  "  (Ewart). 

(c)  Fietid  BronckitU. — In  the  course  of  a  long-standing  chronic 
bronchitis,  the  expectoration  occa8ionalIy  assaines  ulnioet  8nddenly,  and 
vvilbuut  apiMreut  cause,  a  dirty  gnLy  colour  with  a  [lecuUar  putrid  odouT. 
Putrid  expectoration  is  met  wilh  in  bronchiectasis,  gangrene,  and  othei* 
destructive  lesions  of  the  lung,  and  in  ^»rforatiug  empyema,  and  is  U8ually 
due  to  one  or  other  of  these  afTections ;  but  rarely  it  supervcnes  in  un- 
compUcattHi  cont«  uf  bronchitis.  Tts  oiiset  is  generaUy  attcuded  with  rigors, 
and  with  ali  the  ajii»earaiice  of  the  occurreuce  of  acut«  bronchitis  super- 
added  to  ihe  chronic  affection,  with  fever  of  ty|)hoid  character,  and  atteuded 
H'ith  inteuse  duprcBsion.  The  expcctoration  cousists  of  a  grayish-wh)t6 
alkaline,  putrid,  muco-purulent  fluid,  vith  a  peculiar,  8iek]y»  characteristic 
odour  which  lh  said  to  suggest  the  smeli  of  acacia  blosaoms.  The  amount 
secrctcd  is  very  couaiderable ;  the  e^tuta  separatc  iuto  an  upper  fluid  layer 
covori?d  wilh  fmth,  and  a  lower  dirty  liiyer  coutaining  yeUowiah  pluga 
varjiug  iu  siz«  froui  ii  milltil-so«!  to  a  l>ean, "  l>ittrich'B  plugs."  These 
mooBce  on  examination  are  found  to  be  mado  up  of  pus-cella,  oil-globules, 
ffttty  acids,  leucin  and  tyroain,  and  detritua.  Various  micro-orgauisms 
have  been  isolated  from  the  ptugs,  loptothrix  pulmoaalis  (Leyden  and 
Jafle),  a  ahort  Klightly  curved  baoillus  wliich  on  culCure  gives  an  odour  like 
that  of  the  sputum  (Luumicser),  and  ahort  thick  rods  resembling  bacillus  coU 
(Mit2ig).  Vin:how  nnd  Gamgee  obeerved  that  theoe  mnsBns  stain  blue  with 
iodine. 

In  the  mildor  forms  wheu  tho  paticnt's  strength  and  general  couditton 
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is  good,  the  prognosia  is  fairly  favourable,  I)ut  in  Berere  cases  it  is  Uable  to 
lead  to  various  dangerous  complicatione,  such  aa  pneumouia,  bronchiectasis. 
gangrene,  etc,  with  viHuallj-  a  fatal  reault.  Death  bas  occuired  in  some 
ooaca  from  the  formation  of  metasuitic  brain  abacess.  but  inore  usuallj  the 
patienta  euccunib  to  a  general  dcprcftsion  and  collapee. 

(d)  Plastic  Broiickitis. — The  apeciol  feature  of  this  peculiar  and  rare 
rorm  of  bronchitis  is  the  expectomtion  of  branchiag  casts  of  the  smaller 
broncliial  tubes.  Somewhat  aimilar  casts  or  moulds  of  the  bronchi  njay 
be  found  by  eztension  downward8  of  membrauous  larvngitia,  aud  are 
occasionall^  found  in  pneumonia,  phtbisis,  erjsipcias,  and  othcr  dieeaees, 
or  as  the  reaiilt  of  severe  irritation  by  the  inhaktion  of  ateam,  auunonia, 
©te.;  and  fibrinous  blood- casts  may  be  exi>ectorated  in  beemopt^sis. 
Frotn  ali  these  conditioDS  true  plaatie  bronchitis  differs  in  pathoIogy  and 
Bymptora8. 

£liology. — The  cause  of  the  afiection  is  not  known,  and  it  is  possible 
that  in  different  Cfisc-s  the  etiology  is  not  identical.  Ics  appearance  seems 
to  be  due  to  some  idiosyncra^  or  peculiar  featurcs  on  the  part  of  the 
sutferer.  It  bas  often  boen  associated  with  a  predisiKisitiou  to  tuberculosis, 
bnt  it  may  attack  tliose  apparently  in  robust  hcalth.  The  esciting  cfiuses 
of  tlie  attacka  are  much  the  same  as  in  ordLuary  bronchitis,  genemUy 
occurring  in  the  carly  spring  months  and  after  expo8ure  to  cold.  It  is 
iiearly  twice  as  cornmou  in  males  as  in  females,  and,  while  il  may  be 
obaerved  at  ali  ages,  is  most  frequent  between  twenty  and  forty. 

Symptom9. — The  nmjority  of  cases  are  of  the  nature  of  a  chronic 
broDchitis,  with  special  features,  but,  e8pecial]y  in  children,  acute  attacka 
lasting  from  one  to  four  week8  occur.  Usually  the  onaet  resembles  simple 
broncJiitis,  with  a  dry  cough  or  with  sliglit  mucoua  exi)ectoration,  slight 
conatitutioual  disturlMince ;  after  a  variable  period.  with  the  formation  of 
the  tibrinous  čast«,  severe  hacking  cough,  dy8pnoea,  rapid  breathing, 
and  pyrexia  aupervenes,  folIowed  by  the  expectoration  of  the  arboreacent 
mouldk 

The  sense  of  suffocation  aud  liridity  uiay  be  prouounced  if  the  bronchi 
are  exten8ively  implicated,  and  the  paticnt  frequently  coinplains  of  jiain  in 
tho  side,  but  with  tlie  expectoratiou  of  tho  casts  there  ia  generally  an 
immediate  teniponiry  relief.  E\pulsion  of  the  cuats  is  followed  by  ha'mor- 
rbage  from  the  brunclii,  varying  in  amoiint  from  a  fevv  streaks  to  aeveral 
oiincea.  The  easts  appear  in  tne  sputuiu  roUed  into  a  sotid  mass,  mixed 
with  ordinary  muco-punilent  mattcr ;  but  whea  plaood  in  water  the  caata 
uuroU  and  display  their  characteristic  form. 

In  severe  casea  the  intcrference  with  respiration  is  so  considerable  that 
total  suffocation  mav  ensue  before  the  casts  havo  been  expelled.  In  other 
oaaee  tho  course  of  the  affeotion  is  less  severe,  and  the  attacks  may  last  for 
weeks  or  months,  or  reour  at  intervala  for  many  year3. 

The  illustration  on  p.  120  is  from  a  specimen  of  tliose  finely 
branched  fibroua  caata  in  the  Museum  of  the  Koyal  College  of  Surgeona, 
London.  They  were  expectorated  by  a  boy  aged  eleven.  He  had  alwayB 
boeu  delicatc,  and  \vhen  almut  aix  vears  old  had  an  attack  of  influenza. 
From  that  time  he  wa8  subject  to  cough  and  expectoration,  apat  up  pieoes 
of  membrano  at  inter\*altL  His  mother'8  fanii1y  wa8  beaUhy ;  but  on  the 
father's  side  there  ^vas  a  etrong  tubercular  tendency,  and  two  of  the  8ix 
children  had  died,  one  of  croup,  one  of  oonsumption. 

The  phy8icfll  signs  are  those  of  severe  bronchitis,  together  with  thoee 
reaulting  from  more  or  less  extensive  occluaiou  of  the  bronchi.  The  casts 
uever  extend  to  the  tracbua,  and  rarely  exceed  a  goose-quill  in  siie.    If  only  a 
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few  smaller  bronchi  are  involrcd,  special  phj^cal  signs  iuay  be  imperceptible, 
but  usually  there  is  abeeDoe  of  breatb-souDds  over  the  implicated  areas, 
Jir8tly  from  the  blocking  of  the  bronchi,  and  secontU^  from  collapse  of  the 
corrcaponding  air-veaicies.  Tf  thearea  involved  is  eitensive,  there  may  be  dal- 
ness  on  percuaaioa  here;  either  h^per-resonance  el8ewhere,  or  tho  rcspirator^' 
iDovementa  toaj  be  diminished,  and  retroction  of  the  lowcr  chest-waU  may 
be  preaent  during  inspirution.  As  the  caats  become  looeened,  rMefi  or 
sibilknt  or  whistUng  bronchi  maj  appear,  and  a  flappiog  soiind  has  been 
obser^-ed. 

The  casts  vary  in  length,  firom  being  mere  fragments,  to  as  niuch  as  four 
or  fivc  inches,  or  even.as  in  a  caaeof  Ri^els,  8ix  inches;  but  generali j- tbcy 
are  one  or  two  inches  long,  and  \vhen  washed  free  from  adhercnt  mucuB 
and  suspended  in  water,  form  a  perfect  reproduction  čast  of  the  part  of  the 
bronchial  trec.  The  larger  stem  ia  lesa  in  ciroumfcrence  thun  tho  tube  in 
which  it  ifl  formed;  it  rarelyexc€ed8agoo6e-quill  in  size;  and  following  the 
BiibdirisionB  of  the  bronchi,  extend3liownwa]^l8  to  their  finest  ramifications, 
BO  thAt,  according  to  Biermer,  the  minutest  terminations  may  be  bulboua 
&om  being  moiilded  in  the  infundibuta.  £xcepting  the  smaller  filaments, 
the  caatB  are  hollow,  the  lumen  being  U8ually  Hlled  with  mucua  and 
bubbleB  of  air.  A  transverse  eection  ^owa  that  the  casts  are  evidently 
deposited  in  suoccssive  lajera,  for  tbey  are  alway8  found  to  oonsiBt  of  con- 
centrio  lamiiue  of  a  fibrlLlated  or  hyaline  basis,  ^ith  numerous  epitheUal 
cells.  leucocytes,  oil-globules,  granuiar  debris,  occasional  Curschmann'8 
spirals,  and  Charcot  Loyden's  crystal9  in  its  meshes:  blood-oells  may  1« 
found  on  the  Burface.  The  disease  is  conunonly  termed  tibnnous  bronchitis, 
under  the  imprcssion  that  the  casts  are  composed  of  tibrin  \  but  it  bas  been 
8hown  by  Graudy  that  they  are  compoeed  of  mucus,  aud  not  of  fibrin,  and 
are  analogous  to  the  caats  of  mucus  colitia  "Wilfiou  Fox  atates  that  they 
are  Boluble  in  alkalies  and  in  lime-vater. 

Treatment. — Little  can  be  aaid  in  favour  of  any  special  drug  or  method 
of  treatment  in  thcso  cases,  but  during  the  attack  the  patient  ehould  bo 
plooeii  under  the  gonnral  conditions  and  ordinarj  trealment  of  acute 
bronchitia  Inhalations  of  ammonia,  of  finely  sprajed  lime-water,  of 
BolutioiiB  of  an  alkallne  carbonate,  and  the  intemal  adminutlration  of 
iodide  of  potassium,  creaaote,  tur^ientine,  are  aaid  to  have  been  employed 
mth  Buccess. 

Emetics  may  favour  the  ezpulaioa  of  tlie  caste,  aud  Oaler  auggesta  pilo- 
corpine  micht  be  useful,  aa  it  increases  tho  bronchial  secretion. 

In  the  intervala  hctween  the  ottackH  general  hygienic  measurca  and  tho 
UBB  of  tonics  may  jierbaps  prevent  the  attacks  being  so  trying  to  the 
patient;  but  "VValshe  Ijolieves  that  no  drugs,  nor  the  best  of  hcalth,  nor  thr 
inoet  favourable  climatea  have  any  beneficiul  inlluence  in  modifpng  or 
preventing  the  attacks. 

Tlie  varying  phasce  of  chronio  bronchitia  render  it  diflicult  to  Iay  down 
aoy  de6iuto  courae  of  treatment,  and  the  remcdica  and  method  of  treatment 
of  chronic  bronchitis  are  so  very  numerous  that  it  U  0Dly  poBsible  to  montion 
a  few.  vvhile  endeavouring  to  suggest  the  lioea  of  treatment  that  may  be  most 
soitable  for  the  great  yanety  of  casea  in  which  chronic  bronchitis  ia  the  main 
featur&  The  most  eBsential  point  is  to  ilincover,  and,  as  far  aa  practicable, 
removo  Ihe  cause  of  the  bronchitis  in  any  particular  c-ase.  Thua  if  the 
affection  is  due  to  the  inimlation  of  irritating  particles  of  dust  in  hia  work, 
it  may  be  necossarj  for  the  patient  to  change  his  occupation ;  if  it  ia  due  to 
(lamp  and  uuhcuUhy  aurroundings,  be  muat  be  placed  in  a  more  suitablc 
environment;  if  to  Bright'A  diseaae,  renal  iuadequacy,  valvular  heart- 
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ufibctian,  Hyptiili8,  or  gout>  treatmeub  appropriate  to  these  diseases  is 
esaential  for  relief. 

In  the  milder  and  luore  chronic  cases  reliance  should  be  placed  mainlj 
on  general  hygiemc  treatment,  avoiding  when  practicable  the  uee  of  drugSj 
unleaa  8j>eciaIIy  indiratftd  or  required  for  the  purpose  of  overcoming  any 
complication  or  couatitutionul  taint.  Bub  acute  or  Bubacuto  exacorbutiona 
generally  call  for  more  actire  treatment  on  lines  similar  to  that  in  acute 
bronchitis. 

"VVe  may  briefly  consider  the  methoda  of  treatment  under  four  head- 
ings:  (1)  General  and  cUmatic;  (2)  medicinal;  (3)  local  applications ; 
(4)  couuter-irritatiou,  massage,  Ijuths,  etc. 

(1)  Getieral  aiid  CUmatic. — The  need  for  warm  clothing,  witli  tiannel 
garments  ncxt  t)ie  skin  suitud  to  the  suaaon,  8e>emingly  so  obvious,  19  not 
alwayB  observed,  and  m[ay  have  to  be  impreased  on  the  patient,  while  the 
greftteet  čare  should  be  taken  to  avoid  exposure  to  cold  wind8  and  rapid 
ohangeB  of  tempomture.  Abundanco  of  fresh  air,  either  out  of  doors,  or,  If 
that  is  impossible,  in  vrarmed  and  well-ventilatod  rooms,  is  of  the  first  import- 
ance.  Too  often  Bufferera  from  bronchitis  increase  tlieir  susceptibilitv,  and 
even  directly  iiiaiutain  their  complaint,  from  shutting  themselvca  up  (in 
close,  etufty  rooms.  Apart  from  tlie  various  afiections  \vhich  may  be  iho 
essential  cause  of  the  complaint,  any  impairment  of  the  general  health 
tends  to  prevent  recoverj,  thus  auy  coesisting  aSeetion  demondfi  atteution ; 
e8j)ecially  dijos  this  iipply  to  dyspepftia  und  constipation. 

Notliing  uiure  geuerally  proves  beueficial  than  chauge  of  climate.  Many 
cases  do  well  by  the  sea-sidc.  In  Eagland  the  south  coost  furnishcs  maDy 
suitable  places  in  the  winter,  such  as  Torquay,  Falmoutb,  Bournemouth, 
Haatiugs,  the  Scilly  Isles,  Isle  of  Wight ;  wliile  the  French  Riviera,  Biarritz, 
Modeiia,  or  the  northern  Afričan  shore  may  prove  more  suitable  to  those 
wha  are  alde  to  go  fartfier  afield.  Bufc  it  is  wfll  to  remember  that  a  very 
large  mmiber  of  pcrsona  are  alway8  prone  to  derangement  of  the  Uver  and 
stoiuacti  at  tlie  sea-side,  and  that  this  is  une  of  tlie  conditious  \vhich  it  is 
very  neces8ary  to  avoid  in  broncliitis.  For  these  a  warm,  equable  cUmatc 
such  as  thttt  of  Malvem,  Olifton,  or  dry  hill-air,  or  the  Luke  of  Geneva, 
Bordigliiera,  or  Egypt  uiay  be  better  suited.  Various  Continental  spas, 
such  as  Ems,  Soden,  Mont  Dor^,  Carlabad,  Spa,  etc.,  are  beneficial,  especiaUy 
in  gouty  cjises. 

The  diet  should  be  light  and  nutritious,  and  the  state  of  the  stomach 
and  liver,  and  any  tendency  to  constipation,  should  receive  careful 
attention. 

(2)  Medieifiai. — In  the  acnte  esacerbations  and  in  the  Tery  chronic 
ca^s  the  Keeretions  teud  to  be  scantj  and  the  expe<:!toration  very  tenacious. 
In* these  conditions,  for  increaaing  the  espectoi-ation  and  malang  it  more 
iluid,  ioilide  of  potassiuru,  carbouate  of  amiiionia,  apomorphia,  i]ict:acuanlia, 
cociilana,  and  citrate  of  potash  are  useful,  e.g.  B  Kxt.  cocillanai  il.  in^xx. ; 
apomorph.  hydrochl.  gr.  ^ ;  8yr.  prun,  virg.  5j. ;  aq.  dest.  ad.  šss-  Tert. 
qu8e.  hor.  Or,  Ammon.  carb.  grs.  iv. ;  tinct.  BCjllee  3i. ;  aq.  chlorof.  ad.  ^aa 
Quatt.  quaa3.  hor. 

If  there  is  a  tendency  to  bronchial  spasm,  iodide  of  potash,  caffein, 
lobeliu,  myrtu3  chekau,  grindelia  robasta,  or  l>romidc  of  ammonium  may  be 
especially  indicated.  When  the  coiigh  is  esceaaive  and  aimless,  and  due 
largely  to  mere  bronchial  irntation  rather  than  the  amount  of  secretion  to 
be  expectorated,  some  sedative  should  be  combined  with  the  other  remedies, 
such  as  morphine,  codeine,  compoucd  tinoture  of  camphor,  bcUadonna, 
atramomum,  liydrocyanic  acid,  etc.,  e.g,  B   Ext.   liq.  grind.   rob.;    ext. 
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liq.  mjrrtuB  chekan,  aa.  TrLx.-xi. ;  tincU  lob.  eth.  n\^x, ;  aq.  chlorof.  ad.  5J. 
Quatt.  quaa?,  hora. 

ASlien,  0Q  the  contrai7,  the  bronchitia  is  asaociated  with  profuse  muco- 
pnnileDt  expectoration.  the  vanous  preparations  of  opiutn  and  other  direct 
sedatives  ehould  ncver  be  given  \vithoub  the  most  careful  consideration,  and 
then  oaly  \rith  great  caution,  and  in  combination  with  some  stimulant 
eipectorant,  8uch  as  the  carbonate  or  chlorido  of  ainmonium  mth  8quill 
and  aenega.  In  theee  cases  tbere  is  ofteu  considerable  general  weiikuc8s, 
for  whlch  iron.  quiiuDe,  arsetiic.  and  dilute  mineral  acids  are  desirable, 
e6pecially  in  those  caaes  in  which  the  expoctoratioa  continues  to  be 
ezceamve  deepite  the  exhibitioD  of  the  foregoing  remedies,  and  in  these 
oonditions  resort  maj  bc  had  to  rarious  gum-resins  and  other  expectorantB, 
ez&mples  of  whio)i  aro  the  balsams  of  Peru  uud  tolu,  Canada  balsam, 
anuuoniacum,  oopai)>a,  cubebs,  creasote,  tar  or  tar-water,  terebene,  turpontine, 
terpine  h3'drate,  oil  of  sandalwood,  etc.,  etc  \Vil8on  Fox  has  recomuended 
tbe  tincture  of  lHrix  Europoea  as  a  valuable  remedjr  in  tbis  claas  of  cases,  and 
aiso  sulphur  given  intcrnally  as  an  electuary,  combined  \rith  bitartrate  of 
potash.  For  the  chronic  bronchitia  of  the  aced,  AVhitla  has  found  ammoni- 
acum  a  moet  valuable  expectorant ;  it  reiieves  wheczing  and  promotes 
ezpectoration. 

Cod  liver  oil  is  often  singularlj  valuable  in  very  chronic  cases,  e8pecially 
in  those  attcnded  with  profuse  expectoration.  Not  only  does  it  improve 
nutrilion,  but  ita  tise  is  ofteu  foUowed  by  a  remarkable  dimiuution  in  tbe 
eecretions  of  the  bronchial  m\icous  membrane  when  ali  other  remedies  have 
been  tried  without  effect.  Nor  should  we  forgct  that  ihe  wcukuesa  and 
dilatation  of  the  right  aide  of  the  heart,  w'ith  which  chronic  broncliitis 
is  80  ofteu  assooiated,  calls  for  such  remedies  as  digitalis,  strophanthus, 
and  ether. 

(3)  LoctU  Applicationa. — Local  applications  include  varioua  inhalationB 
and  spraya,  aml  intratrachcal  injoution&  Kor  sleam  inhalations,  lienzoin, 
terebene,  oil  of  Scotch  pine,  and  creaaote  are  couimonly  employed:  thua  a  Huid 
drachm  of  the  compound  tincture  of  benzoin  may  be  mixed  with  a  pint  of  hot 
water  at  104"  F.  and  the  stciim  inlmled.  Tf  there  is  pain  or  bronchial  spoam, 
two  or  three  minims  of  chloroform,  couium,  or  laudanum  may  be  added. 
With  the  pine  oils  and  creasote  it  is  well  to  adil  carbonate  of  inngnesia,  a  use- 
ful  formula  being  creasote.  ni_x.,  or  oil  of  Scotch  or  Swiss  pine^  nvxb-lx. ;  light 
carbonate  of  magneaia,  20  to  30  grs. ;  water  to  1  fl.  oz.,  for  each  inhulation. 
AtomiHrtl  aqueouR  solutions  of  ipecacuanba  wine  as  reconimendod  by 
Murrell,  chloride  of  ammonium,  very  weak  tar-water,  used  with  a  Hichard- 
8on'8  or  other  form  of  atomiser,  or  terebene,  eucalyptol,  menthol,  or  thymol, 
dissolved  iu  vaseline  oil,  may  be  mentioned,  aa  weU  as  the  vrearing  of  a 
reapirator  with  a  small  quantity  of  colton-wool  or  sponge  upon  which  has 
be^  dropped  some  of  the  volatilc  expectorant 

The  value  of  intratraclieal  injectiona  by  meaus  of  aByriuge  with  &  long 
suitably  cun*ed  vulcanite  nozzlo,  in  oertain  cases  merita  careful  cousidera- 
tion ;  the  mothod  is  little  practised,  but  is  highly  commeudod  by  thoee  who 
have  had  recourse  to  it  It  is  particularly  in  palients  with  tenacious  muco- 
puruleut  expectoration  and  in  putrid  bronchitia  and  bronchiectasis  that 
the  method  is  called  for.  Otiided  by  a  laryngo8copic  mirror,  the  nozzle  is 
gently  but  quickly  poaacd  l)cIow  the  vocal  cords  and  the  fiyringG  emptied. 
Commoncing  witti  a  dniclim  tor  each  injection,  tbe  patient  aoon  loams  to 
tolcrate  two  or  three  drachma  UMng  tlirovvn  in  at  a  tirne.  An  oily  meuatruum, 
either  olive  or  almood  oil,  or  Uquid  vaaeline,  in  which  menthol,  torebone, 
•iiOftlyptol,  or  creaaote  bare  been  diflulved  (ubout  tliree  to  five  grains  or 
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ininiins  to  the  iluid  drachiu,  separutel^  or  in  combinatiou)  forme  a  suitable 
iujection.  Grainger  Stewart'8  formiUa  for  bronchiectasis  is — meuthol,  ten 
parts ;  guaiacol,  two  partB ;  with  olive-oil,  eighty-eight  jmrts ;  a  fluid  drachm 
being  injected  daUy.  Anotlier  suitalile  formula  is — chloroform,  n\^xxx. ; 
balsam  of  Pem,  3ii. ;  oil  of  eucalyptns,  3ii. ;  castor  oil  to  ši ;  haU  a  dxachm 
being  injected  once  or  tvvicu  daily. 

(4)  Iix(ernal  Applications,  Ma^sage,  and  Jšaihs. — One  of  the  most 
importout  means  of  relieving  chronic  bronohitis  is  couuter-irritation,  long 
continued  ratber  than  severe.  Of  rarious  atimukting  liniment«,  we  may 
mention  the  compound  camphor  Uniment,  turpentine  liniment  with  acetic 
aoid,  or  a  liniment  coutaining  cantliarides  or  ca^isicuiii,  nr  the  »ppliuition 
of  iodine  in  solution,  or  mustard  oil  will  be  suitable  for  the  purpose.  The 
vigoroim  rubliiiig  of  tl»e  skin  in  tlie  iipplication  of  liniuients  is  no  doubt  in 
itself  beueficial.  Nor  ehould  we  overlook  the  undoubted  value  of  8yBtematic 
massage  uud  Swediah  excrcises  in  a  large  proportion  of  cases.  In  ^onng 
adultB,  cold  bttlhs  follovved  by  frietion  with  a  coarse  towel,  needle-baths,  in 
fact  a  course  of  "  h}*dropathic  treatment,"  may  be  very  helpful  in  restoring 
vaseular  tone  and  the  patient'a  general  health,  while  materiully  asuistiug 
in  the  treatment  of  the  bronchial  affection. 


III.   BrONCHITIS  in   CniLDRBN 

Etioloot. — Bronchitis  occurring  in  children,  while  es8eutially  aimilar  to 
the  anection  in  tlie  adult,  is  novertheless  distinguished  by  certain  predominat- 
ing  clinical  features.  The  actual  cauae  of  acute  bronchitis  in  chiMren  ia  U8ually 
exp08wre  to  cold,  bub  it  is  in  the  poorly  ciad,  under-fed,  ill-housed  cliiUiren 
of  the  poor  who  are  brought  up  in  dirty,  ill-ventilated,  overcrowded  rooms 
that  the  worst  fonns  are  observed.  ludividual  predisposition  largely  in- 
Hucnces  the  nature  of  a  catarrhal  attack,  and  while  one  child  is  prone  to 
catarrhal  affection  of  the  upper  reepiratorj  tract,  aaother  tends  to  sviffer 
from  bronchiii!  aflections,  and,  again,  others  from  gastro-intestinal  catarrh. 

Eickets,  dentition,  and  intestiual  catarrh  are  importaut  etiological 
factors,  and,  as  A8hby  remarks,  dnring  the  tirne  that  a  tooth  is  l>eing  cut 
children  seeui  vei^  apt  to  sufier  from  catarrh,  wliich  iu  viuter  allects  the 
bronchial  tubes,  and  in  summer  the  intestines :  pressure  of  the  tooth  on  the 
guzns  seems  to  act  reflexly  in  producing  a  catarrh,  Bometimt«  with  more  or 
kes  spasm  as  the  child  becomes  \vheezy  at  niglit,  sibilus  being  heard  ali 
over  the  chest,  vvhile  in  the  morning  it  vrill  lw  perfectly  weU. 

A  not  nnimportaut  factor  in  the  occurrence  of  bronchitis  is  buccal 
respiration  from  nasal  stenoeis.  The  susccptible  bronchial  mucoiis  mem- 
brane of  children  is  unable  to  withstand  tlie  Iiabitual  inspiration  of  air 
unwarmed  and  unmoistened  by  normal  nasal  respiration,  and  con8equently 
frcquently  reciirring  broncliial  attacks  are  generally  olt8cr^'ed  in  children 
with  post-nasal  gTowth3. 

Whooping-cough  and  measles  are  gGnerally  accompanicd  by  bronchitis, 
the  bronchitis  very  often  nttacking  tho  finer  tubes  and  being  mainlj 
responsible  for  the  mortality  of  these  diseases  iu  young  children. 

SrnPTOMS.  —  Mild,  nncomplicated  bronchitis  in  children  is  atteuded 
bj  much  the  same  train  of  ByuiptomB  as  in  the  adult,  bub  there  is  a  much 
preater  tendency  for  the  catarrh  to  iuvolve  the  finer  bronchial  tubcs  and 
the  air-vesiclcs,  a  condition  Nvliicli  is  alway9  attcnded  wit!i  gravor  sympconi8 
and  considerable  risk  to  life,  owing  to  the  weakness  of  the  muscles  of 
respiration  (including  the  bronchial  muscle)  and  the  yielding  nature  of  the 
cbest-valls^  features  which  more  especially  characterise  rickets.     In  alighter 


attacks  the  pulse  ia  moderatelj  quickcned,  and  the  temperature  raised  two 
or  three  degreee  above  nonual;  but  whenever  tbo  bronchial  tubes  are 
extensive]y  implicated,  tbe  pulee  is  bard,  tbe  temperature  ia  four  or  five 
degreea  above  normal,  the  reepirations  are  quiok,  eometiinee  amounting  to 
70  or  80  a  minut«,  with  tho  ala;  naši  ilisteoded  and  workiD2.  The  cbest  is 
eipauded  in  the  poaition  of  inspinition.  the  shonldcrs  raiaed,  rcspiration 
being  chiefly  abdominal,  and  the  accea8ory  miiscles  are  brought  inlo  play ; 
and  the  air  failing  to  distend  the  lungs,  the  d^spncea  is  attended  witb 
receaaion  of  the  che8t-wallB,  especiallj  of  the  epigastric  and  lower  latend 
regions,  Tbe  skin  becomea  bot  and  drj,  and  the  child  restless  and  tossing, 
first  to  one  side  aud  then  to  the  other,  or  haviug  to  be  carried  about,  and 
con8tantly  changing  its  position. 

The  invasion  niuy  bc  ushurcd  in  by  rigors  or  con^-ulgions,  and  conTnIsions 
not  infrequently  occur  in  the  last  stages  of  fatal  caaes. 

It  ia  only  the  milder  casea  which  escape  complications,  e8pGcially  collapse 
of  the  lun^,  broncho-pneiuuonia,  broncluectasis.  aud  empbjsema;  but  in 
jonng  cbikLren  the  onset  of  the  attack  may  he  severe,  with  great  prostration, 
rigors  or  convulaions,  bronchial  spasui,  pallor  uud  lividity,  aud  prouounced 
iJyBpn(ea,  wluch  may  rapidly  a«phyxiate  the  child  before  there  has  been 
tirne  for  the  development  of  complications. 

The  patholcfgical  processes  which  result  in  collapse  of  the  lung  have 
already  Ijeen  described  above  (see  p.  121).  The  8ymptonis  aro  not  very 
distinctive,  unless  the  coUapsed  areas  are  in  the  aggregate  8ulbciently 
extensive  to  producc  obWou8ly  incrcaaed  respiratorj*  cmbarmssmcnt,  failing 
iu  of  the  che8t-wall,  and  duluess  on  percusaion ;  and  even  theu  it  ia  always 
difBcult,  if  not  impoaaible,  to  eliniinate  tbe  coexi8tence  of  broncho- 
pneumonia»  whicb  iu  sucb  cases  ia  itaelf  tbe  ohiof  oause  of  tbe  aeverer 
8ymptoms. 

The  occuTTcnce  of  broncho-pneumonia  in  tbe  course  of  acutc  bronchitia 
may  be  subik^cIM  from  the  esaggeration  of  ali  tbe  8ymptom8  which  UBuaUy 
result.  "  The  child  is  restless,  the  cough  shorter  aud  more  hacking,  the 
skin  bot  and  dry,  the  evening  tetuj^rature  usually  reaching  103"  or  104''  F. 
witb  moming  remissions  of  several  degree«,  bo  that  the  fever  assumes  a 
rcraittent  type ;  the  dy8pncea  is  U8ually  great.  the  respirations  numbering 
forty  or  fifty,  but  varying  with  the  amount  of  fever  and  extent  of  tbe  lung 
involved  "  (A8hby).  Examination  of  the  chest  unfortunately  is  often  of 
very  Ultle  aasiatance  in  the  diagnosis  of  this  complicatiou,  for  in  plače  of 
dulneBS  on  ]>ercus8ion  there  is  more  u6nally  hyper-resouauce  owing  to  tbe 
emphjrBematoua  lung  surrounding  tho  pnoumonic  ]uitch,  and  it  is  rare  to 
find  couiplete  dulness;  indeed  a  considerable  amount  of  pneumonia  may 
exisC  in  patche«  without  obrious  diminution  of  tho  percusaion  resonance. 
Ashby  dmws  atteution  to  tbe  fact  that  ubile  rhonchi  are  heard  ali  over 
the  cho^t,  over  the  pneuuionic  portiona  rdles  of  a  consonant  or  ringing 
character  may  be  heanl,  nliich  are  more  iuttinsti  and  ringing  becausu  thev 
travel  to  tbe  ear  througb  Consolidated  lung ;  and  he  slatce  that  even  thougfi 
DO  Consolidated  lung  can  l)e  detectod  by  (lercuBsion,  the  preeenoe  of  con- 
aonant,  inteu8e]y  ringing  r&les  with  a  tem^temture  of  103°  or  104'  points 
almOBt  certainly  to  pneumonia.  \VaIsbe  iRiinti)  to  the  greater  difFusion  of 
tbe  tnoist  rhouclii  iu  brouchiiis  as  comparcd  vvith  pneumonia. 

Ths  DlAosoms  of  acuto  bronchitia  in  children  is,  an  a  rule,  eaBy  if 
Hus[>ccted  and  sought  for,  allliough  thcro  is  suldom  any  6xpoctoration  to  be 
seeu,  iuaamuch  as  young  children  almoet  alway8  8\vaUow  what  they  cough 
up.  There  may  be  considerable  larjugitis  and  glottio  as  weU  as  bronchial 
■pftim,  Bomctimes  causing  coufunon  witb  spasmodic  cioup,  but  in  broncliitis 
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the  spasm  is  not  bo  marked,  and  the  cough  is  less  bras8y  and  riuging  in 
chanuster.  IjirjTigisinuH  Htridulus  is  a  neirous  aflection,  which,  like 
brODchitis,  is  especiall^  prone  to  occur  in  the  Bubjeobs  of  ricketa;  but  it 
is  accompanied  by  other  characteristic  signs,  and  is,  moreover,  unattended 
with  pyrexia,  which  is  never  absent  in  acute  broncbitis  in  children. 

Simple  broncbitis  in  children.  as  in  adults,  may  also  be  simulutcd  by  the 
invasion  of  meaales,  whoopiiig-cough,  t)*phoid  fever,  geneniliHed  tubcrciilosis 
of  the  lung,  aud  more  rarely  by  ecarlatina  and  small-pox.  The  chief  poiuts 
of  distinction  have  already  been  mentioned  in  the  sectlon  on  acute 
broncbitis  in  adults,  but  it  is  especially  in  children  that  difliculty  in  the 
earlier  recognition  of  measles  and  whooping-cough  is  like]y  to  arise. 

PfHM7X0S/s. — Acute  broucliiti.H  i.s  e»pec*iiilly  fatal  diiring  tlio  firet  two 
vears  of  life,  and,  speaking  geuerally,  the  younger  tlie  patieut  Lhe  more 
Iikely  is  a  faUil  turriiiuatiim,  ]iarlicularly  in  rickcty  children.  The  chief 
source  of  dauger  is  the  liability  to  involvemeut  of  the  liner  broucliial  tubes, 
•vvith  asphyxia  from  cxtcn8ivo  pulmonary  coUapse  and  broncho-pneumonia. 
Tet  children  wUl  sometimes  recover  from  a  condition  that  is  ap]>arently 
hopeless.  Hilton  Fagge  states  that  ve  must  be  cautious  in  giWng  an 
itnfiivourable  prognosis  in  c!iildren ;  it  is  surprising  how  rapid  may  I«  both 
the  pulse  and  the  breatliiiig,  for  two  or  three  day8  together,  in  thoae  who 
ultimate!y  recover  completely. 

Chronic  bron^hitis  in  children  is  comparatively  rare,  since  the  processes 
of  repair  are  more  active  in  theni  than  in  adiilt  life,  while  tho  verv  acute 
and  severe  altacka  of  acute  bronchitis,  from  \vhich  only  incomplete  recoverj 
is  generaUy  poBsible^  frequently  end  fatally  before  the  chronic  stage  is 
reached.  Neverthe-lesa,  susceplible  and  delicate  childreu  am  very  pmue  to 
euffer  from  frequently  recun-ing  attacks  of  aoute  or  subacute  bronchitiB. 
which  nltimately  pass  into  a  more  or  less  persietent  chronic  affection.  In  tho 
milder  cuses  they  ofteu  lose  their  tendency  to  bronchitic  affection  about 
the  age  of  puberty,  and  ultimately  become  strong  and  robust. 

"NiVlien  children  are  the  subject  of  peraistent  chronic  broncbitis  it  is 
almost  invariably  accompanied  by  emphy8eina  and  broncbiectasis.  The 
chest  becomes  barrel  -  aliaped,  the  ahoulders  rounded  and  bigh,  the  faoe 
piuchod,  and  the  body  thiu.  The  heart  is  dilated,  the  jugular  veins  Large  and 
prominent,  and  more  or  less  cyano3iH  is  usually  observed.  Thcy  are  very 
liable  to  be  carried  ofT  by  an  intercurrenb  acute  attack,  and  are  apt  to 
become  tuberculoim. 

TRKATAtE.VT. — The  treatinent  of  broncbitis  in  children  Is  the  same  in 
principle  as  in  the  čase  of  adults.  The  temperature  of  the  apartment  to 
which  they  are  confined  should  range  lietvveen  64"  F.  to  66"  F.,  and  in  ali  but 
the  milder  cases  tho  air  should  be  kept  moist  by  means  of  a  steam-kettle.  A 
linsced  and  musLanl  poultice^  or  boL  fomentations,  should  l>e  applied  at  the 
outset.  It  is  neces6ary  to  be  careful  not  to  apply  poultioe^  or  fomentations 
too  hot  for  the  tender  skin  of  children,  or  to  use  much  mustard  in  the 
poultice;  and  in  infants  and  young  children  it  is  wcll  to  confine  poulticing 
to  the  back  if  there  is  great  difRculty  in  breathing,  aa  lhe  weight  of  a 
poultice  m»y  add  a  freah  dauger  instead  of  producing  tlie  relief  desirod. 

The  drugs  most  relied  on  are  ipecacuanha  in  the  form  of  the  powder 
or  wine,  8yrup  of  BquiUs,  aponiorphia,  and  antiniony.     Small  frer[uently 

Xt6d  do8es  of  tlie  tartrate  of  antimony  or  of  apomorphia  vvill  generally 
■e  congcstion  and  aid  secretion  in  the  earlier  stages.  It  is  undesirable 
to  push  these  or  any  driigs  to  the  point  of  vomiting  or  even  nausea  in  the 
early  stages.  Small  doses  of  acouite  or  belladonna,  a  minim  or  half-minim 
every  two  bours^  are  also  of  great  servicc  at  tbis  carly  period.     Belladonna, 
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recomiueuded  by  Kinger  and  Murrell,  has  the  eflect  of  diminishing  bhe  secre- 
tioa  in  the  bronchial  tubes,  and  on  thia  aocount  is  often  of  much  value  in 
the  bronclutis  of  children,  when  from  the  free  eecretion  both  into  the  bronchi 
and  the  pu]monary  tisaues  tbere  is  a  risk  of  broucbo-pueumoDia.  It  is  much 
praised  on  this  account  by  Coiitt«  in  tho  treatment  of  broncho-pneiuiionia, 
and  I  am  able  to  contirm  hia  good  opinion  of  it  from  iny  o\vn  experieuce. 
The  <lnig  should  be  given  with  no  timid  hand,  the  estract  in  doeea  of  gr. 
^  to  i  being  preferable  to  the  tincture,  but  its  effect  must  bo  \vatched,  aa  it 
sometinies  fails  to  relieve  the  respiratory  embarrassment.  If  cough  is  excoB- 
sive,  small  doscs  of  bromide  of  potassium  may  be  given.  If  opium  or  auy  of 
its  preparations  are  conaidercd  necessary,they  unist  bc  iiHcd  with  greal  caution. 
Non-doprcssing  emetics  siich  aa  ipecacuaaha  or  enlphate  of  zmc  are  eome- 
times  cuUod  for  in  t)ie  inilial  stages  bcfore  the  secretion  has  oocmred,  when 
tbe  breathing  is  much  inipeded  irom  the  Bwelling  and  engorgemout  of  the 
mucosa ;  they  then  inay  relieve  the  condition  by  oiding  free  secretion  and 
hy  euiptyiug  au  overloaUed  and  distended  stomach.  Again,  in  later  stages, 
when  the  tubes  are  beconiing  choked  by  eicessive  secretion  which  the  little 
patient,  either  from  weakne»H  or  from  the  tenacious  character  of  the  niuco- 
pu8,  is  unable  to  oough  up,  emetics  are  of  signal  service. 

The  diet  should  be  light  and  nouriehing.  such  as  becf-tea,  milk  and 
milk-puddings,Benger'3food.and  barley-water,  and  in  ali  cases  thecpudition 
of  the  stomach  and  bowels  should  receive  attention. 

Tlie  importance  of  vvanu  clotliiug,  fresli  air,  and  protection  from  cold  and 
damp  as  prophylactic  measures  is  obrious,  aud  outy  requires  meution. 

Insanitv  of  Cvanosis 

A  bruin  suppUed  with  onIy  partially  oerated  blood,  like  other  orgiins  of 
the  ljody  under  similar  conditions,  ia  iucapable  of  perfect  functional  actiWty, 
and  the  greatcr  the  coeiistcnt  dcfccta  in  the  brain  structuro  the  more  pro- 
nounced  is  tbe  fuuctioual  aberration.  Thus  it  is  easy  to  uuderstaud  that 
it  is  08pecially  in  persons  of  advauccd  yeara  that  mental  obscurity,  coafusion 
and  delirium,  and  various  intolJoctual  and  emotional  pheuomena  are  apt  to 
anse  from  prolonged  or  acute  cyaiio«i8  in  brouchitia  and  other  puImouary 
nffections,  and  in  various  forms  of  cardiac  discase.  Cloustou  states  tliat  "  the 
inBanity  of  cyanusis  from  brouchilis,  canliac  diaeaae,  and  astbma  ifi  a  form 
of  delirium,  \vith  coufusion,  baUucinations  of  sigbt^  sleeplessness,  sometimes 
suictdal  impulses  and  vagiie  feara.  These  symptomB  are  U8uully  worse  ab 
night,  and  often  end  in  meutal  torpor,  possiug  into  coma,  and  in  some 
d^ree  the  mental  power  is  usually  aJTected  in  most  old  persons  \v'itb 
difleases  that  provent  the  blood  being  prDperly  oxygenated." 

But  thore  are  minor  degrees  of  mental  disturbances  also  due  to  c^anoeis 
wluch  do  Dot  amount  to  actual  insauitv,  evidenced  by  chauge  of  manner, 
emotivity,  suspicion.  Maud8ley,  in  discussiug  mental  changcs  due  to 
impurities  in  the  blood,  diBtinguishes  three  stages — lir8tly,  a  general  dis- 
turbance  of  phyeical  tone ;  8eoondly,  the  engendering  of  chronic  dolusions ; 
and,  thLrdIy,  in  tbe  more  acute  fonns,  active  delirium.  lu  the  aged  the 
cyaiioeia  and  dy8pncea  of  capillary  brouchitia  cause  muttoring  delirium  or 
deludons,  but  in  youDg,  strong  adults  acute  maniacal  excitcmeut  is  some- 
times obser^ed- 

From  the  insanit^  of  cyanoai8  vre  must  distingiiish  thoee  curious  casea 
iu  whicb  "  olteruation  "  between  in8aiuty  and.  for  instance,  brouobitis  or 
aathma  takcs  plače.  "  There  are  certain  cases  of  chronic  bronchitis  so-callcd 
which,  by  tlieir  periodicity  and  by  thcirchronic:ty,  appcar  to  have  u  dislinct 
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relationahip  to  nen^ous  disorder ;  and,  in  confirmation  of  thia,  we  would  8ay 
thab  just  as  certain  caaes  of  aathma  altemate  with  other  neuroses,  ac  these 
cases  of  chronic  bronchitis  alternate  with  tbe  neuroses.  Asthma  iuay  be 
distinctly  fotind  fco  alternate  with  insanitj",  as  a  nile  the  insanity  with 
whieli  it  altematefi  Ib  of  the  inelancliolic  type"  (Ilack  Tuke).  The  same 
alternation  is  sometimes  obsen^ed  in  chronic  bronchitis  of  the  type  just 
mentioned.  and  Tuke  rcfers  to  one  such  čase  in  whom  thcre  had  bccn  two 
attacks  of  melaucholiu,  and  Bach  of  tbese  was  associated  with  freodom  from 
the  recurrent  bronchitis. 

UTKRATiniE.— 1.  EwART,  'VV.  AUhutt'5  Sijstein.  o/.Vrdieine,  vol.  v.  (with  Bibliogranhj). 
—2.  CoiiTTS,  J.  A.  Urit.  Med.  Jourtu  Jan.  aS,  1899.— 3.  BlEluiEE.  Virchow'ii  Jlanabuch 
der  Spedelen  Pathologie  \tnd  Therapie,  Tol.  t.  Abth.  L  1867.— 4.  Fox,  WiU(OS.  Treattae  on 
DiftoKs  o/the  LuntfS  ami  Pteura.—&.  Okr,  S.  Lumleian  Lectvnj,  1899. — 6.  OErK.  Lanetl, 
ISfll.  vol.  i.  r-  1424.— 7.  HAiitLTOS,  D.  J.  "The  P«tht)logy  of  Broncliitia,"  Praet.  1878.— 
8.  HlTZia.  FiirJiow's  Jr(h\v,  188S,  rol.  cxli.  p.  28.-0.  Miiihei.l.  Jirit.  ifed.  Joum,  1896, 
vol.  ii.  i>.  1611.-10.  pANHiNr.  VircJt.  Arvhiv,  vol  cxxu.  Bd.  3.— H.  QrEY8AT.  Oaz.  Mid. 
cb Pari«,  1803,  No.  xi.— 12.  RtiHJEL.  v.2.\tmMeii&CyclopcBd%a^vct\Av.—\i.  Rinoeii.  BtU, 
Med.  Joum.  1896,  vol.  U.  n.  1&13.~14.  TtTKK,  D.  Hack.  Diet.  o/  Ptyeh.  Med,  vol.  t.— 16. 
Walshe,  D.    IH$e(uts  o/ Om  Lvng»,—U,  WBrrLA.     I>ietumaiy  o/ Trtctmeut. 


Broncliiectasis 


I 


Etioloov  asd  General  Causa- 

noN 138 

Indccing  Cause  .139 

MORBID  ANATOMV  and  PATH0LO(iY      139 
CflAItACTER    OP     SECBETION      ASU 

Broiicuial  Oontents       .  139 


ClLNICaL  PaENOMEKA 

Fhvhical  Signs  . 

DlAG  NOSIŠ   . 

PaooNosis  . 
Treatuest 


139 
140 
142 
143 
143 


J)SPIMTI0y.  —  Bronchiecta.sis  or  dilatation  of  the  bronchial  tubes  is 
Becondary  to,  or  occurs  a&  an  incident  in  a  vanety  of  pulmouary  diaeases. 
In  some  cases  the  condition  is  maske^l  by  the  priraary  disease  and  imrecog- 
nised  during  Ufe.  Thia  is  &;pcL'ially  tlie  čase  in  tli«  acute  forma  \vhen  the 
amaller  bronchioles  are  dilate<l  (brouchiolectaais),  and  in  the  chronic  form  of 
the  disease  \vhere  there  is  general  and  fuaiform  dilatation  of  many  tubes. 

In  the  more  typical  c&ses  the  disease  is  eaaily  recoguised  by  certain 
prominent  and  characteriatic  features  which  entirely  obscure  the  primary 
diseaac. 

Etjologv  akd  Gbsbral  Cavsation. — In  the  histories  of  patients 
wlio  are  the  subjects  of  broncliioctaais  we  find  tbe  following  diseases  : — 

1.  Acute  or  chronic  iuflammatory  diseaaes  of  bronchi,  lungs,  or  pleura. 
(a)  Acute  and  chronic  bronchitis  with  or  without  emphy8ema. 
(&)  Broncho-pneumoma,  acute  and  chronic  pleuro-pneumoma. 
(c)  Chronic  pleurisy  and  empyema. 

2.  Obstruction,  comprcssion  or  stenatis  of  bronchial  tabes. 
(a)  Obstruction  by  foreign  boclies  in  the  bronchi. 
(6)  Compresaion  by  aiieury8m,  hytiatid,  uialignant,  glandular,  or 

cougenital  tumours  {e.g.  dermoid  cy8ta). 
(c)  Stenosis  as  a  resnlt  of  8yphilitic  or  other  ulceration,  with  con- 
Requent  stricture. 

3.  Chronic  hing-disejises  (tiibercle,  cancer,  etc.)  producing  8econdary 
bronchiectases,  partly  by  inllamrnatorj-  proccBs,  i>artly  by  coiupression. 

In  some  cases,  ho\vever,  no  previoua  liiatory  of  diseaae  cau  be  tracetl,  and 
it  bas  becn  sugge^ted  tbat  some  congenital  weakness  of  the  bronchial 
wall  or  delicient  ela8ticity  of  lung  has  esisted. 
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Much  diacusaioa  has  taken  plače  upon  the  mechauical  cauae  of  dilaUtioa 
of  broochi,  and  without  enlering  fully  into  the  many  theories  propounded, 
it  may  be  taken  for  certain  that  two  general  conditions  are  U8ually  present : — 

1.  Some  weakeQing  of  the  bronchial  wall,  either  congeuital  or  more 
conunonlj  of  inflammatorj-  origin. 

2.  Some  alteratiou  iu  tbc  normal  conditions  of  preasure  either  withiu  or 
witbout  the  tube. 

Im)i;ciyG  Causb. — There  is  no  doubt  the  foroed  expirai<yry  effvrU  aaao- 
ciated  with  coughing  are  an  important  factor  in  bringing  about  the  jielding 
of  an  already  WBakened  wall,  thoiigh  it  is  impoesible  to  eliminate  the  eCTecte 
of  djspncea  with  increaaed  inspiratori/  effort.  Tbe  accumulation  of  secretion 
combiued  with  ttie  effecta  of  gravitation  doubtlc8S  have  their  due  Btiare  in 
some  cases. 

iforbid  Anatom}/  and  Pntfiology. — The  leading  features  will  be  readily  appre- 
ciatod  by  reference  to  tho  poinU  indicaled  under  Etiology.  Thua  the  appear- 
ances  vary  wit.h  the  cause,  the  duration,  and  the  presence  of  complications  (py«mia, 
hjemorrhage,  etc.)  Two  general  forms  are  recoentsed  :  (1)  tke  ct/l%ttdrt<^d  or 
/vri/oriH  ;  (2)  iht  gMmlur  or  »tccv/atfd  /orni,  The  broncliial  waUs  mtty  be 
attenuate<l  and  atrophied,  and  th<)  Kurrouiuling  Uins;  tiKtitio  raritied  or  en]phy- 
iteumtous.  More  ctinimoaly  the  ualls  are  niarkedly  tnickennd,  the  peribrouchial 
liHsue  ioduraled,  tht*  surrounding  connective  ti&sue  Khuwing  a  trtie  interstitial  and 
reticular  cirrhoaia,  whil(^  the  intervenirig  alveoli  conlaiti  caturrlial  products,  which 
later  become  organiaed.  The  chranio  pneunionia  thu:^  induced  is  8econdary  to 
the  affection  of  the  bronchus.  In  other  casoa  the  lung  consolidation  is  pnmary, 
aud  the  bronchioctasis  Becondary.  Thusa  twofold  mduration  of  lung  tissuooccurs, 
sometimcs  coniinod  to  the  neighbourhood  of  tlie  dilated  bronchus  and  preaenting 
irregular  patche«  of  conaoHdation,  at  others  sprea<iing  to  the  enlire  lobe.  In  acute 
bronchiectAsis  tbe  whotc  lung  niay  be  riddied  with  cavitioa.  This  is  well 
seen  in  chikiren  when  the  lung  k  uften  sponge-like  and  honeycoinl)ed.  In 
the  fuslform  variety  long  cavities  are  found,  either  radiating  from  the  root  of 
tho  lun^  to  the  penphery.  or  contined  to  one  or  both  ba«e&  In  tho  »acculnr  form 
ihe  cavuy  in  usualfv  )>a&a1,  and  it  inay  be  deep-seat«cl  or  superlicia),  coiitainlng 
very  oOensive,  purulent  secretion.  In  rare  caees  the  diUtation  Ja  apieal,  and  is 
tbos  usually  a&sociated  with  lubercukius  diseasa  Oo4;aaionally  a  bronchlectatie 
carity  niay  c)oscly  simulate  a  phthi.Hical  »ne,  but  Uie  two  can  bo  diSbrenttated  by 
the  preeence  of  the  bascmont  membrano  in  the  forroer.  The  other  vigcera — heai't, 
liver,  brain,  kidneys,  etc. — raay  Bhow  secondarr  changes  wbich  are,  however,  DOt 
characteristic  of  this  condition.  Thus  we  raHy  tind  any  ur  ali  of  the  pnthologic&l 
appi'j\mnws  of  pva-mia,  ncutv  or  clirunic  liit^uiorrhnges  of  serous  luenibranei, 
acute  pleurt5y  or  ijericanliti.s,  empyoma,  and  nictaAtatie  ahsi^ssfji  cif  biuin  or  other 
[Ustant  parili  are  not  uncuuunon. 

Cjtaractbr  of  the  SscRBTioy  A^D  Bro.vvhial  Contssts.  —  On 
standing  the  secretion  forms  two  layer8,  an  upper  frothy,  yeUowish  or 
browu  in  colour,  and  a  lower  consisting  of  piirulent  aud  solid  matter.  Tbe 
odour  is  extremely  oflenaive  and  must  be  smelt  to  Ijc  appreciated.  FtccaJ 
is  the  t4;rm  that  most  ne^irly  de.»cribea  it,  but  a  smeli  is  dillicult  to  deline. 
The  soUd  matter  cousist«  uf  pus-cellH,  granular  matter.  and  micro-organisms. 
Cry8tals  are  sometimee  found  of  leucin,  tyToein,  cholesterin,  and  fatty  acids 
with  mauy  oil-globule«.  Post-mortem,  the  dilated  bronchi  are  ofteu  found 
lo  be  tilled  with  pultaceous,  caeeous-looking  material  (see  "  Kxpectoration  "). 

CumcAL  PubnoMBNa. — Acutb  Bronchibctasis  or  bronebiolectaais  is 
uflual]y  a  diseuee  of  cbildron.  Its  8ymptoms  cannot  be  distinguished  during 
life  from  thoee  of  tbe  capilkry  bronchitis  with  whieh  it  is  aasociated. 

Chronic  BBONciUKCTASia  is  a  diaeaae  of  cliildreu  or  of  early  or  niiddle  life, 
oocurring  more  faKiuontly  in  men  than  in  women.  \Vhen  8ecouiUiry  to 
phthisis,  cancer,  or  ohatruction  of  bronchi  from  any  cauae.  it  may  oocur  in 
either  Bex  or  at  any  age. 

Cylindrical  bronchiectasis  is  only  to  be  diflercntiated  froui  tlie  chronio 
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bronchit^s  or  other  disease  of  which  it  forma  a  part  by  the  exce8sive  bronchial 
secretion,  occasionally  by  fcEtor  of  the  cough  or  exi>ectoraLiou  (tbough  thia 
is  by  no  means  coustaat),  and  by  the  enlargement  or  clubbing  of  the  terminal 
phaknges  of  iingers  and  toea,  which  m  frequently  but  not  invariubly  aeen. 

The  chardcteristic  sjinptonis  of  tho  difieaee  are  more  commonlj  observed 
in  the  sarrulatrd  hroiuhirctaJic.%  lesa  oflen  in  tho  cylindrical.  Congh  ib  a 
promiufnl  Rymptom,  and  esjHKitoration  with  excefiaive  secretion  of  an  ex- 
tremelj'  offensive  and  fcetid  (idour. 

The  cough  is  frequent!7  intemiittcnt  in  character  and  occairs  in  violent 
parox}'srufl,  souiewhat  resembling  svhooping- cough,  and  terminating  in  the 
expuIsion  of  a  large  quantity  of  miicim  or  muuo-pus  prescuting  the  char- 
acteristiu  fejitures  descrilied.  Sometimea  one  iit  of  coughiiig,  or  perliapa 
two,  oceur  during  the  twenty-four  houra,  often  induced  by  change  of  pasturo 
(auch  as  riaing  from  bed,  atooping,  lying  down).  It  seems  probable  thtit  Ihe 
reason  for  the  x>sroxy8mal  nature  of .  the  cough  and  large  espulsion  of 
bronchial  secretion  ia  due,  in  the  few  caaea  in  which  it  ia  present,  to  the 
mechanical  position  of  the  cavity  or  cavities,  w!iich,  when  filled  beyond  a 
certain  point,  overflow  on  tlie  leaat  change  of  positiou  into  the  neighhouring 
undilated  Uibe,  and  aet  up  au  irril;ible  apaam  which  leads  to  \*ioleut  ex- 
piratory  efforts  and  8iib8equent  exivulsion  of  the  contents. 

Tlie  sacculated  tubes  being  Ihiis  einptied  entirely  or  pitrliully,  the  patieut 
may  be  free  from  cough  for  the  rest  of  the  day  and  coni  para  ti  vely  comfort- 
able.  In  other  caaes  the  cough  doca  not  exhibit  thi«  paroxy8mal  nature, 
but  ia  frecjuent,  ihou^h  stili  accouipauied  by  exceMive  and  often  offenaive 
eipectoration.  In  children  the  attack  is  often  niistaken  for  vomiting.  In 
reaUty  a  alight  cough  is  fol]owed  by  retcliing  and  the  audden  expulBion,  not 
of  voniit,  but  of  fuetid  mucus,  sometimea  exceeding  half  a  pint  in  amount. 
Ha;mo2)t^m  is  not  at  ali  uncommon,  but  except  in  late  stagea  of  the  disease 
ia  rarely  excessive.  The  temperaturi  of  the  patient  ia  not  raised  uuleas  the 
diaeaae  is  asaociated  wilh  bronchitis  or  catarrh.  A  fre<iueut  thoiigh  not 
invariable  fatliire  ia  blie  cUthlnng  of  tlie  diatal  phalangea  of  fingera  aiid  toea. 
In  rare  casea  other  jointa  ahare  in  the  enlargement  (see  "Osteo-Artliropathy, 
JIyi>ertrophic  I'ulinonary.") 

Nutrition  is  often  well  maintained,  and  the  atrength  and  appetite  good. 
In  later  etages  there  may  le  wa8ting,  excessive  dy8pncea,  anorexia,  or  aliment- 
ary  troublee.  Nonc  of  tlic  abovo  Bympt€ma  are  constuut.  Tliere  may  be 
little  or  uo  cough  or  expectoratiou.  Ttetor  of  expectoratiou,  cough,  or  breath 
niay  he  present  or  absent.  Chiblnng  cjiunot  bc  regarded  aa  pathognonionic 
of  the  affection,  tliough  it  ia  couimouly  present.  In  the  later  etages  cf  the 
diseaso  grave  8ymptom8  are  often  asaociated,  due  to  catarrh  or  broncho- 
pueumonia,  or  to  ulceration  of  bronchial  tube«.  In  the  latter  caae  acute 
septicfemia  or  one  of  the  niany  manifeatatioua  of  pyiL'mia  may  enaue.  Death 
may  occur  from — 

(1)  Acute  bronchitis  or  brencho-pueumonia. 

(2)  Oardiao  faihire. 

(3)  Ezhaustion  often  induced  by  vomiting  or  other  alimentaij  affec- 
tiona. 

(4)  An)yloid  disease  and  ita  accompanimcnts. 

(5)  Hsemorrhage  from  ulceratiou  into  or  aneur)'sm  of  puUuonai7  veasels. 

(6)  Acute  or  chronic  pytemia  with  inHauimatory  or  suppurative  atlbc- 
tiona  of  aereiis  membranea  and  metaatatic  abaccases,  of  wluch  the  moat 
freqnently  recorded  are  abBceaaes  of  brain. 

FffrsjOAL  SiG.vs. — There  are  no  patliognomonic  signa  by  which  we  can 
diatinguish  dilated  bronchi 


It  will  be  rememb«red  that  in  the  acute  cases  in  cbildren  and  in  some 
chronic  caaes  of  cylindrical  bronuhiectases,  the  signs  are  those  of  the  aseo- 
ciated  bronchitia  only.  For  the  sake  of  aimplicit^  the  ph/sical  aigus  may 
be  descrihed  under  the  foIlowing  heoda : — 

1.  WheTe  the  disease  w  masked  hy  the  de^p  position  o/  the  IHlatrd  Bronchi 
or  hy  Emphysfina,and  unaecompanied  hy  surroundiiuj  Fneiitnonitu — The  ehost 
niay  be  resonaut  or  hyper-resoiiant  (in  the  caee  of  emphjreoma).  If  the 
cavit7  approachea  tbe  pleiiral  surface  thei'6  is  Skodaic  resonance  or  ab»olute 
dulnosB  accordiug  as  the  bronchial  dilatation  is  filled  with  fluid  secretion  or 
not.  In  the  former  čase  breatli-soiinds  at  the  base  or  basos  (vrhich  are 
nflually  affected)  ure  absent  or  feeble,  and  the  voice-resonance  diniinished. 
Wheu  tlie  dilatation  is  empty,  tlie  reapiratorj  murmur  becomes  broncho- 
cavemous,  or  cavernous  with  marked  pectoriloquy.  This  variability  in  the 
phy«ical  signs  is  iniportant  and  win  be  referred  to  later. 

In  the  cafiee  of  deeply  seated  dilataiious  it  is  not  uucommon  to  find  that 
resonance,  vocal  fremitua,  voice  80un<U,  and  respiratory  murmur  do  not 
depart  from  the  normal,  or  perhapa  the  breath-sounds  are  Ronicnltat  harsher 
than  usnal  Adventitious  sounds  niay  or  inay  not  be  preseut.  When 
preeent  they  vary  from  the  small  bronchitic  crepit-ilion  to  the  largo  bultbling 
riUe.  In  this  and  the  uext  group  of  caees,  ho\vever,  a  marked  feature  may 
be  the  extraordinary  variety  of  eize  and  sound  of  rale.  AVhen  a  cavity  is 
«uperticial.  bubbles  and  nilcs  of  every  size,  8queakLi^g  aud  "crouking" 
sounds,  or  merely  sibilant  or  sonorous  dry  eounds  may  be  present.  The 
term  "  croak  "  applied  by  EwaTt  well  doHnes  the  charactcristic  quality  of 
the  sound. 

2.  Cases  tohcre  (he  Dilatation  of  BroiKki  is  associated  icitk  a  sccondartf 
Consolidation  of  lAing. — Here  the  aigna  of  consoUdation,  either  patchy  or  con- 
fined  to  one  or  both  baaes,  are  superadded.  Dulness  to  percusaion,  diuiinished 
or  increased  vocid  ribmtion  and  resonance  are  prcscnt,  varying  with  the 
conditiou  of  tbe  pleura  and  with  t!ie  depLb  of  the  diluted  brouchus.  Whun 
the  caae  ia  weU  marked  a  feature  is  tbe  variation  in  the  degrees  of  increased 
voice-resooance  as  the  stethoscope  is  passed  from  one  sput  to  unother  ut  the 
base.  In  a  tuberculons  cavity  uear  the  surface  there  is  f]'equently  found 
a  pectoriloquy  of  fairly  uniform  character  and  inten8ity  over  the  whole 
surface  of  tlie  cavity.  It  is  not  so  where  a  seriea  of  bronchiec tatic  cavities 
oocur  at  vai-ious  distances  from  the  plenral  surface.  Pectoriioquy  of  varying 
d^rec  of  pitcli  and  loudnesa  is  heanl  at  ditferent  spots  on  tbe  chest-waU. 

Further,  as  in  the  lintt  class  of  cases,  the  physical  siguB  YaTy  from  timo 
to  tirne  with  the  fuU  or  empty  state  of  the  bronchial  cavity,  provided  it  is 
near  tbe  Kiirfiice.  Aguin,  rules  m»y  be  al»ent  or  numerous,  and  those  that 
are  considered  by  some  autborities  to  be  peculiarly  choracteristic  of  tbe 
disease  are  sometimes  present,  e8pecially  tho  "croak"  previou8ly  referrud  to 
(deacribed  uuder  diflcreut  naiiies  ))y  various  authors),  and  a  Bouud  kuovm  as 
the  "  Teiled  puiV"  of  Skoda,  heard  in  rare  caaes at  the  cnd  of  in^piration.  It 
oannot  be  poeitively  athrmed  that  tht«e  two  aonuds  are  never  heard  in  otber 
puImonary  diseeses.  but  it  is  certaiu  that  they  are  more  often  associated  with 
bronchiec  tasia. 

3.  Ca«a  in  which  the  Consolidation  or  other  Diuaac  qf  Lung  u  primary, 
and  the  Dilatation  of  Bronchi  a  seeonda/rff  retuli. — Space  wiU  not  aUow  a 
detailed  description,  which  woidd  indeetl  be  an  oocount  of  the  physical 
aigns  of  condcnaation  or  tibrusis  of  lung  due  to  an  old  pleurisj  or  unipyoma, 
a  chronic  pneumonis,  tuberculous  fibrosis,  or  any  indurative  puluionor)* 
disoaae ;  or,  again,  of  the  signs  of  obstniction  of  bronchus  or  of  some  tumours, 
malignant  or  otherwiiso,  ptoduciug  cozupression. 
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Kotractiou  of  the  side  and  diaplacemeot  of  the  heart  are  usuall}'  the 
result  of  a  coatractiiig  fibrosis  or  of  an  old  plcurisj,  and  are  not  found  bo 
frequently  in  the  secoud  group,  where  the  orgauising  pneumonia  ia  secoudarv 
to  the  dilatatiou  of  bronchi.  Wheu  the  disease  is  ooufined  to  one  or  both 
apices  of  the  liings  the  čase  is  usually  a  tuberculous  ou«j  thougb  this  is  not 
in  invariable  rule. 

Djao^vsis. — [a)  From  3'ubcrciUoii8  D\ua»e  o/Lungs. — In  the  earl)'  slages 
the  comparative  \veU-being  of  the  patient,  the  absence  of  wasting  aud  of 
pyrexia,  aud  the  commou  association  of  ctubbijig  of  fingere  (more  rare  ia 
tuberciilosis)  serve  to  distinguieh  the  cofte  from  oue  of  tuberculous  diseafie. 
lu  pltthisis  a  baaic  diseaae,  moreover,  ia  of  extreme  nirit}',  unless  the  apex 
hae  boen  primarily  afll-cted.  Tuberculous  cases,  liowever,  do  occur  with 
fibroid  consoUdatian  of  one  base.  Theae  are  uaually  of  pleuritic  origin,  or 
are  found  in  rare  cascs  of  scnile  tuberculosis. 

Tliti  abseuce  of  tubei'cle  bacilli  is  to  be  aasumed.  It  muat  not  be  for- 
gotten,  however,  that  broncfaial  dilatation  with  its  characteristic  Bjmptoms 
Ib  oocaaionall^  an  occompaniment  of  tuberculous  discase,  especiallj*  in  thone 
fonns  where  there  is  much  induration.  The  diaguosis  is  more  diflicult 
whea  there  is  hronchiectasis  \vith  chrouic  pneumonia  of  the  upper  lobe, 
especiall}'  if  h:umuptysL9  be  also  presen  t.  In  such  cases  the  physiual  aigu 
(upon  which  atress  has  been  laid)  of  the  variability  of  voice-resoaance,  and 
even  of  respiratory  murmur  in  different  situations  at  the  apex,  becomea  of 
importance.  The  changea  due  to  the  emptying  and  refiUuig  of  a  cavity 
are  Bometimes  fmind  in  a  basic  tuberculous  excavation,  but  far  more  often 
iu  broucliiectaHis.  Tliese  signa  are  leea  lilcely  to  occur  at  the  apex  of  the 
lung. 

(fr)  The  discharge  of  a  localtsed  or  stnall  hasic  empyema  into  a  bronchua 
with  the  fornmtion  of  a  permanent  sinus  ia  to  be  distinguished  from 
broncliiectasiB  by  the  history  of  the  disease,  and  U8ually  by  the  absence  of 
fffitor  of  tho  muco-purulent  or  purulent  discliarge.  The  diagnoais  is  not 
alwayB  easy,  because  in  an  old  discharging  empyema  the  fingers  and  toes 
are  often  extrcmely  clubbed,  the  discliarge  is  iutermittent  and  occaHionaUy 
blood-staiued  and  foetid.  The  fcetor  of  expectoration  is  u8uaUy  a  sign  that 
more  than  a  mere  sinus  is  present,  and  that  probahly  as  a  result  of  the 
pleurisy  and  con8equeut  cirrhosis  of  luug  some  of  the  neighbouring  bronchi 
bave  become  dilat^l. 

(c)  O/iTonic  Bronchitis. — As  we  have  previonRly  stated,  it  is  often  im- 
possible  to  diagnose  dilated  bronchi  in  a  caae  of  chronic  bronchitis,  though 
it  mHy  ha  conjectured  that  the  cx)iKlitiou  is  present  if  Uie  sputum  beuomes 
fa-tid  aud  the  lingers  clubbed,  Most  authora  describe  a  form  of  brauchitia 
with  ottensive  sputum  under  the  namo  of  fcetid  bronchitis  or  bronchorrhoea. 
The  writer  is  of  opiniou  that  thia  diseaae  ia  a  myth,  and  that  fcetor  of  the 
bronchitic  spubum  in  cases  of  chronic  bronchitis  means  notliing  more  than 
that  Boiue  of  the  bronchi  are  the  subjects  of  fusiform  dilatJition,  and  that 
owiug  to  the  accumulation  of  secretion  aud  confiequent  docomposition  tlio 
sputum  heconies  offensive.  When  the  fingers  are  not  clubbe<l,carc  niust  be 
taken  not  to  confound  f<£tor  of  breath.  cough,  or  sputum  with  that  due  to 
other  causes.  Pliaryngeal  mucus  is  somctimes  eicessive  and  of  extremely 
oifensive  o<lour,  but  the  discharge  is  U3ually  in  the  early  morning.  Oznena 
and  the  ftetor  from  carious  teeth  and  the  offensive  breath  from  constipation 
with  disturbed  liver  iimst  aH  Ik;  cliiuinated. 

(d)  Gangrene  tmd  Abscess  of  Zung. — Gaiujrem  is  an  acutc  and  grave 
condition,  and  could  only  be  confoimded  \nth  the  later  and  ulcerative 
stagea  of  bronchial  dilatation.    Aa  a  rule,  the  history  aida  the  diagnosis. 
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The  gangrenous  odour  i»  usuallj  distinct  and  charactGristic>  but  maj  be 
confiisod  with  thul  of  broDtihiectasis.  Some  aul  is  lUso  to  be  obtained  from 
an  exami£Latioa  ot  tbe  Bputum.  In  gangrene  there  is  moie  destructiou  of 
tiasae,  and  elastic  fibres  aro  frequeDtl7  found,  whcroa8  tho  expectoration 
from  a  bronchiectatic  cavitj  rare1y  contains  them.  If  gangrene  is  aasociated 
with  tuberculceia.  tubercle  bacilU  wiU  aiso  be  present.  As  in  the  čase  of 
gangrene,  the  formation  of  a  pulmonar^  ahscfss  ia  sudden  in  its  onset. 
\Vliether  a  sequela  of  pncunionia  or  a  result  of  piilmonarj  embolus,  tbe 
disease  is  acute,  and  usuallj  au  erocuation  of  pus  is  foUowed  by  a  quiesceuce 
of  symptoma 

Caaes,  however,  oocur  of  a  basic  puImonary  abaccee  in  wluch  foutor  of 
ezpectoration.  intermittent  cougb,  and  discbarge  of  pus  and  clubbiug 
of  fingers  are  present.  They  are  extremely  ditticnlt  to  diagnoeo  from  a 
«acculated  broncliiectasis.  Tbe  fcetor  is  not  bo  prouounced  as  in  gangrene. 
Beveral  caaee  have  bcen  recorded  in  wbicb  oporative  procedure  has  resiUted 
in  oomplete  cure.  A  sinall  loculiscd  empyeiuu  discharging  ihrpugh  the 
lung,  or  a  sub^pleural  chronic  abscess,  uiay  easily  be  confouuded  witb  a 
singte  Bocculated  diktiition  of  a  broncliial  tube. 

J^j{Ooyosrs. — BroncMectosis  is  u8uaUy  an  extremely  chronic  disease. 
In  children  tbe  acut«  cases  aaeociatcd  with  capillary  brdnchitis  rai'ely 
recover.  The  condition  of  the  heart  and  circiLlation  (especiall}*  right  heart) 
ia  an  important  element  in  prognosis.  The  onset  of  pyainiia,  acute  or 
chronic,  profuso  h£emopty8ia,  or  cerebrol  8ymptoms  are  of  grave  significance, 
and  usually  precede  a  fat^  tenuination.  In  addition  to  tbe  many  com- 
plications  of  tho  discaso  abreadv  referred  to,  deatli  may  result  from  exhaus- 
tiou. 

Trbatms.vt. — Gfneral  CoTisidtrations. — Attention  must  be  paid  to  the 
nutrition  and  strength  of  the  putient.  A  dij,  warm,  or  equable  climate. 
and  nuuedies  tbat  improve  the  appetite  and  nutrition  are  advisable. 
Amongst  auch  remedies  may  be  included  cod  liver  oil  and  malt  eitraota« 
the  hypophoephite8  and  glyceropho8phate8,  witb  or  without  one  of  the 
following  tonics:  quinine,  iron,  or  Btrychulne.  Two  druga  appear  to  act  in 
a  tvofold  maunur.  Benzol  in  live  to  ten  minim  doses  in  a  Bavoured 
emulsiou,  and  creosote  in  capsulea  of  one,  two>  or  more  minim«.  not  only 
inoreose  appetiti^  and  improve  tho  digcstion,  but  probaI)ly  act  as  antiseptics. 
They  are  both  easily  tolerated  after  the  first  few  doses.  Any  or  ali  of  thcse, 
e8pecially  if  combined  with  the  influence  of  a  dry,  pure  air.  increase  tho 
vigour  and  recuperative  power  of  the  ^latient^  and  probubly  lesseu  the 
teudency  to  catarrh. 

C<m^icatio7U. — Bmitchilis  and  ealarrlmi  affections  of  tlie  lungs  must 
be  treated  on  general  priociplea  Cardiatfaihm  wiU  need  the  administra- 
tion  of  digitaUs  or  cardiac  tonics.  Čare  sliould  be  taken  in  the  čase  of 
8ystemic  engorgement  to  encourage  the  action  of  the  liver  secretion  by 
administration  of  small  doses  of  mercury  or  cholagogue  purgativee.  and  to 
])romote  diuresis.  Aiimentary  trouhlr^  are  to  be  dealt  witb  by  sedativc 
Lroatmunt  or  digeative  tonics,  with  bland,  unirritating  nouriahment.  If 
hamopii/vis  oocurs,  absolute  rest  in  the  recumbent  poaition  should  be  pre- 
ecribed,  unleas  tbe  &ymptom  is  very  sbght.  In  caao  of  profua«  ticemoiThage, 
morphia  may  be  given  witti  caution,  combined  with  rcmedies  that  diminish 
arterial  tenaion,  vvhile  the  amount  of  fluid  in  the  diet  must  be  diininiatiod. 

Special  Tvfahnent. — Tho  object  is  to  diminish  broncliial  irritation  and 
inflammatiou  and  to  proniol«  autisepsis. 

Guaiacol  ia  of  special  raluo  whcn  given  in  doses  of  3  bo  5  grains  severni 
times  a  dny  in  capsulea  or  cjichet«.     Terebene  (5  graina  in  capaules),  oil  of 
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borpentine  (10  to  20  miniina  with  mucilage  in  an  emulsion),  benzoiu  (10  to 
20  minima  of  the  c«mpound  tinctiire),  or  beuzoic  acid  (5  grains),  animouiacuiu 
or  guiiijKmni  (half  to  one  ounce  of  the  miatum  ammoniaci  or  mistura  guaici) 
— ali  these  are  fouud  to  be  of  eersice  in  diminishing  chronic  cuturrb  and 
in  lessening  thc  bronchorrhcca  or  exccssive  socrebiou. 

Many  of  these  rcmodios  ocl  dJreotly  through  the  blood.  and  some,  like 
guaiacol,  are  probabljr  eliminated  through  the  respiratorj  mucous  memliane. 
If  lar^e  cavitics  are  present  in  which  secretion  aocumulates  and  decompoees^ 
it  is  of  ihe  utmost  iniportance  that  ali  ibe  lueaus  at  oar  dispoBal  should  be 
adopted  to  erapty  these  cavitics  aa  freqnently  as  posaible,  Without  tliia 
the  valuo  of  astringont  troatmont  is  dimirdahed,  and  ali  the  8uhsequcDt 
measurefl  that  are  dow  to  be  described  \vill  bo  of  little  value. 

Metkods  of  e7nptyin{j  BronchiecCatic  Cavitie^.—ChakUgti  of  posture  will 
often  prodnco  violent  congh  with  the  espidsion  of  a  large  amouut  of 
expectonition.  In  some  cases  the  act  of  lying  do>vn,  etooping,  or  eveu 
leaning  out  of  bed  ia  siifficient.  The  ooeasional  paroxy8Hial  attacks  are 
ratber  to  be  oncouragcd  than  not. 

The  Continuous  Inhalation  of  CreosoU. — The  conlinuous  treatuiont  by 
the  inhalation  of  creosote  hos  found  great  favour,  and  is  probably  more 
Buocesaful  than  iiny  other  mcthod  in  bad  caaea.  The  patient  should  be 
placed  in  a  special  room  or  chamber,  in  which  an  ounce  or  two  of  ordiDary 
coinmercial  creosote  is  vaporised  on  a  small  metal  bath  heated  by  a  špirit 
lamp.  The  patient's  eye3  are  covered,  and  the  uostrils  pluggcd  wilb  cotton- 
wool.  He  inhales  the  dense  fumea  of  creosote  vapour  for  a  quarter  of  an 
hour  to  twenty  minutes,  at  first  every  othor  day.  UItimately  he  should  bo 
aubjected  to  it  ibr  one  hour  to  oue  hour  and  a  haLf  daily  by  slow  incrementa 
iu  the  Icngth  of  treatment.  Tolerance  is  soou  catablished,  and  in  inany 
cases  the  relief  is  cousiderable.  Violeut  cougti  and  more  or  lesa  coiuplete 
emptyiug  of  the  cavities  is  tlie  reault.  rrobaUy  some  abmjrptiou  of  the 
drug  and  pos8ibly  a  certain  amount  of  local  effect  aro  produeed,  though  thia 
ia  doubtful. 

OccasioQaUy  the  ameliomtion  is  rapid  and  doeidod,  but  in  niaDy  cases 
the  reault  of  moatha  »f  treatment  is  ouly  a  diuuuutiou  of  expectoratiou, 
and  e8pecially  of  thc  fcetor.  OccasionaIly  brilliant  reeults  have  been  pro- 
duced.  It  may  l>e  asserted  that  better  resulta  have  beeu  obtained  at  tbe 
Brompton  Hospital  from  the  prolonged  use  of  creosote  inholation  than  £rom 
any  other  form  of  treatment. 

Prtjviileil  tlie  dikted  lironchi  can  be  partially  or  \rhoUy  emptied,  other 
methoda  ot*  treatment  which  are  believeil  to  have  a  local  elfect  may  bo 
valuable.  Tliese  are  (1)  Moist  Iuhulalioiis.  Creosote,  turpentine,  carbolic 
acid,  or  compound  tiucture  of  benzoin  are  mixed  vrith  hot  water  at  a 
temperature  of  140"  in  an  inhaler.  It  is  well  known  that  though  these 
remedies  are  deeply  inhaled  tbey  do  not  reach  far  down  the  trachea.  The 
plan  of  treatment  is  well  reeognised,  but  is  not  of  permanent  value. 

(2)  Intra-laryn(fml  Injections. — A  2  per  cent  solutiou  of  guaiacol  or  of 
creosote  iu  menthol  and  olive  oil  injected  daily  or  every  second  day  ia 
beneficLal  in  some  cases. 

(3)  Treatment  h/  I}rugs  tokich  promoU  Antisepsis  and  diminisk  Fator. — 
Guaiacol  and  creosote  have  already  been  mcntioned.  Gorlic,  1  to  3  graina 
in  cachet,  or  1  to  4  dnna.  of  the  sjTup,  either  alone  with  equal  quantity  of 
Byrup  of  tolu,  or  in  combination  with  creosote  and  8yrupu8  picia  liquidai, 
ha.s  also  licen  recommendetl.  The  disagreeable  odour  following  its  use  is  a 
disadvautage. 

Optrative  procedura  have  not  been  attended  by  good  reault«  oa  the 
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wl)ole.  The  opeaing  and  drainage  of  carities  at  the  base  of  tbe  lung  have 
been  frequeatly  tried,  usiia11y  vrhen  it  was  thought  that  ihere  was  a  aingle 
cavit^.  The  results  ait  not  often  encoiuuging,  because  Crequeutly  multiple 
cavities  have  been  found  vrhore  one  bas  been  dia^oeed.  There  is  some 
danger  of  septac  absorptdon  into  tbe  summndiug  tissues  and  the  edgea  of 
tbe  wound  and  siniis  furmed,  owing  to  tbe  putrid  charact«r  of  tho  enncnated 
Becretion. 

Indicalions  for  operation  are  found  in  the  foUowiiig  signs: — (1)  There 
mu8t  be  evidence  of  a  sinete  cavity.  (2)  Given  a  singk  cavilv,  high  fever 
and  signs  of  ulcenition  of  bronchi  or  of  putrid  absoiption  complet^lj  justify 
cm  operation,  conasting  of  resection  of  portion  of  one  or  two  riba  and  tbe 
drainage  of  the  ca^ity.     Complete  recovery  bas  sometimes  resulted. 

LITERATURE.  —  AeaU  BroocliiectMls:— 1.  Carb,  W.  "  Broochitctuis  ia  ronog 
chiiAna," Praetitiomtr,  1691. — 2.Siiakkey.  "Acat« BroDo1iieoUsi»,"<Sr.  TkomiU* Rc^  Bnt^ 
—3.  Toom.  "Unitiple  cavities  in  BroDohiMUii«,"  l*alk.  Soe.  Tntnt.  1307.  p,  90.— ENBattl- 
Mtarii:— 4.  BvTARr.  Atihntt' s  S^sUm^Jftdieintt  voh  r.  1697. —6,  Fux.  wiuox.  J)iuaM$ 
«ftK«lMmg»amdPUura.—6.  Kowlxr  uid  Oodlse.  i>i'jM«ej  o/'M<  Zu>iya,  189S. — 7.  Paost, 
StK»1IXN.       JIu  Snr^rtf  o/ tkt  Ck*tL 


BuIiTs  Disease.    Ste  Kew.Boen  Ciuld. 
Bulbar  Paralysis.    iS^  Paralvsis. 
Bunion.    •SVr  Deformities. 


Burns  and  Scalds. 

Dehnitions       ....     145 

Cacses 145 

KisKs  .         .     146 

Cl&ssification  .  .146 

CUMCAt  FEATTBEa      .  146 


ijcncral  PAeitONtena 

Loeal  Phenamemi  , 

Patholoot  or  Bcbns. 

TUUIIUVT 

HEDICO-LBGAI.  A»1>8CTS 


146 
147 
146 
100 
IfiS 


Thk  term  Burn  is  iipplied  to  the  injury  resulting  froui  the  appUcation 
of  dry  heat  to  the  tissues  of  the  body ;  while  the  dauiage  done  by  moist 
heat  is  nsualljr  »iioken  of  os  n  Sadit.  The  distinction  is  iiium|HirtAnt,  as  the 
essenlial  charactera  of  tbe  leaions  produced  by  tbe  tvro  foruiB  of  beat  are  for 
nll  pnictical  puTposes  the  same;  and  conditions  alinost  idontical  fnyment]y 
nasitit  froin  the  application  of  8uch  atrong  cauHtic  substaoces  as  tuiuing 
uitrio  acid,  cauetic  ]X)taab,  nitrate  of  silver,  or  arsenical  poste. 

Causks. — Fire  and  steam  play  such  an  imiK>rtattt  part  in  everyday  life 
and  work  that  the  accidenta  p)>xlueiug  burus  and  scalds  are  intinite  in  thoir 
Tariety.  Among  the  conimonest  are  the  ignition  of  clothes,  espoeiaUy  ihoat 
of  womeu  uud  children,  the  burating  of  |)uruffin  or  other  lampa,  tbe  spilUng 
of  hot  Huida,  molten  metal,  or  boiling  oils,  explofiion8  of  gas  or  gtin])owder, 
aod  the  escajie  of  steam  in  liotlor  eiplosious.  Severa  burna  sometimeB 
l'oUow  tlio  uppUcation  of  vui^  hot  poultioea  to  young  and  dobilitatod 
children. 

Such  Buhetaaoes  aa  hot  soUds,  molten  metal,  and  atrong  caustics  are 
local  in  their  uction,  and  prodiice  burna  vrhich,  although  deep.  aru  limiUtd  in 
extent.  Flames,  exploding  gases,  and  vapours,  on  the  othur  hand,  oocaaion 
more  wideBpre&d  injury  to  tiesues,  but  the  damage  is  com{iiimtively 
superficial  Their  risk,  howcver,  is  acccnlniil^Hl  by  the  inhalation  of 
IKiisonous  fumes  or  solid  ijarticlea  of  carbou  and  dust  iuto  tho  uir-itaasagei 
and  liinga, 
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Scalda  reeulting  from  bolling  water  or  steam  are  less  severe  locally  llmn 
those  causcd  by  boiling  oils  or  suline  fluids ;  but  tho  inbalation  of  etenm  into 
the  air-passageeintroduces  additional  risks  in  the  form  of  oedema  glottidis, 
bronchitis  or  broncho-pneumonia,  complicatioDS  which  may  alao  follow  biirDa 
of  the  iiiouth  or  pbaryiix  resiiltiiig  from  dx-iukiiig  very  liot  fluids  or  caustic 
BubetaDces. 

Siuce  electricitif  haa  come  to  aesume  auch  a  prominent  plače  in  industrial 
imdertakinga,  a  diatiuct  form  of  buroiug  haa  been  recognUed.  Mery  and 
Douboiis*iuet-Ijiborderie  have  atudied  this  variety  of  burns,  and  have 
formulated  the  foUowiDg  propo^tions  regarding  them:  (1)  They  iuay  be 
Buperficial  or  deep ;  (2)  they  are  not  painfiil ;  (3)  thcy  are  not  accompanied 
by  fever,  or  followed.  by  any  constitiitioual  diaturbouce;  (4)  being  aseptic 
thcy  do  not  tend  to  suppiirate ;  and  (5)  they  cicatrise  quickly  and  weU. 

£lSKS. — The  maln  factora  upon  which  the  risk  of  a  bum  dcpenda  are — 
(1)  Itaeztent.  It  has  been  8hown  that  bums  implicating  from  one-linlf  to 
two-thirds  of  the  eutire  aurface  of  the  bo(ly  are  aluiost  invariably  fatal. 
('2)  ILb  sitvation.  Bums  ovcr  the  serous  cavities  of  the  body — abdomen, 
tliorax,  or  skuU — are,  cderis  paribus,  muoh  more  dangcrous  tlian  those  un  Llio 
limbs.  (3)  The  age  of  the  patUnt.  Although  young  children  Buccumb  to 
the  shock  of  severe  bums  more  readily  than  adults,  they  appear  to  vritli- 
etand  prolonged  suppuration  better.  (4)  The  prosence  or  abeence  of  sepsU 
is  a  most  important  factor  in  rogard  to  prognofds. 

Classjfwatjox of  J:iv^RA'S. — The  elaasification  most  generally  accepted 
IB  that  of  J)upuytren,  wliich  hiis  for  it3  l)asi8  the  depth  to  \vliich  the  injury 
has  penetratod.  He  dJBtinguishes  8ix  degrees — I.  Hyi>en£mia  or  Ea-ythema  ; 
II.  Vesication;  III.  Partial  destmction  of  the  thieknesa  of  the  true  skin ; 
IV.  Deslruction  of  whole  thiukne&s  of  the  true  skin ;  V.  Cbarring  of  muacles ; 
and  VI.  Charring  of  bones. 


CUKICAL  FKATCBES  OP  BURNS 

Gs^siiAL  PifENOMESA. — The  Beverity  of  a  bum  depcnds  chiefiy  on  the 
extent  of  Biirfae«  implicated,  and  to  a  lesa  degree  on  the  depth  of  the  lesiou. 
The  intensitj  of  the  heat  and  the  duraflon  of  its  api)lication  are  also 
important  factors, 

Alinoflt  ali  burna  which  are  of  Bufficient  aeverit/  to  be  brought  under 
the  notico  of  the  aurgeon  preaont  in  point  of  tirno  thioe  diatinct  cUnical 
Btages — I.  The  stage  of  cnngestion  and  pain;  II.  the  atage  mi  fever  and 
infiamfnation  ;  and  III.  the  atage  o{  suppuraiion. 

I.  Staos  of  CoyGESTio!f  Ain>  Pain. — Thifl  atage  laats  about  forty- 
eight  hours,  during  which  Ibe  palient  is  in  extreme  agony,  and  the  whole 
area  involved  in  tne  injury  is  inten8ely  congested  and  somevvhat  awollen. 
The  patient  eufibra  from  a  form  of  traumatic  ahock  or  collapec,  attributable 
to  rcllcx  atimulation  of  the  Bympit!ietic  nen'Oua  8y8tom.  Aa  a  rulo  he  lie« 
moaning  with  pain,  the  face  pale,  the  featurea  dra\ra  or  ahrivelled,  the  akin 
livid  and  moiat  with  a  cold  clammy  sweat.  The  temperature  is  below  the 
Dormal ;  the  pulae  amall,  weak,  and  ahnoet  imperceptible ;  and  the  reapira- 
tiona  shallosv  and  irreguiar.  The  urine  \a  8canty  and  high-coloured,  and  the 
vital  reactiona  gradually  diminiah.  In  caaes  wbieh  prove  rapidly  fatal  the 
miud  is  clear  at  first,  and  may  remain  »o  to  the  end,  or  corna  may  aupervene 
before  death  ensuea.  In  some  caaes,  especially  in  children,  grcat  mental 
excitement  foIlowed  by  delirium,  crampa,  and  convulfliona  are  markcd  cbnical 
features  before  the  fatal  issue. 

In  many  caeea  even  of  great  8everity  the  patient  BhowB  a  wonderful 


degr«e  of  apatby,  Iyiag  stili,  and  complaining  of  ootMiig  except  great 
tbirat. 

II.  Staos  of  Fevkr  axd  lA'PLA3tUATiox — Thifl  stage — the  atage  of 
reaction — begins  on  the  second  or  third  day.  The  j>ain  Bubsides.  the 
appetite  is  lost,  and  constipation,  or  it  iimy  l>e  d^sentcric  diarrh<ra,  is 
present.  Tbere  is  a  general  ooBgeetion  of  the  internat  riscera,  which  may 
give  rise  to  various  clinical  complications.  Thus  nlhumitiuria  is  very  con- 
Btantly  present  in  cases  of  eitensive  burning,  eapecially  \vheu  the  temperature 
i«  mised  to  101°  F.  or  liigher.  Hf.vjnraU^rtf  citmplirations  in  the  form  of 
bronchitis,  broncho-pneumonia,  or  pleurisy  are  common  aequel:i'  of  burna, 
especiaUy  of  those  occurring  over  the  thorax.  Larjngitis  and  cedemar 
glottidis  not  infrequently  foUow  ecalds  i>Foduoed  by  the  inhalation  of  steam, 
or  from  drinking  very  hot  fluids  or  cauetica 

The  intesiinal  eoviplicaiions  vary  from  a  slight  catarrh  with  dian-ba^a 
to  severe  degreee  of  infiazamation  and  uIc«rutiou  of  the  inteatinal  muooaa 
ra(!ml)rane.  Ulceration  of  the  duodenum,  leading  to  perforation,  bas  been 
observed  in  caees  of  severe  burning,  but  ita  frequency  and  clinical  importauoe 
appear  to  have  boen  exftggerated.  It  has  been  ascribed  to  the  digestive 
action  of  the  gaatric  juice  on  the  devitaliRed  mucous  lining  of  the  gut. 

Cfrehrai  complications  in  the  form  of  meningitis  or  oerebritia  are  not 
infroquent  aftcr  burna  impliciiting  the  scalp  and  nock,  and  are  evidcnced 
by  cerebral  irritutiou  or  delirium  l'ollowed  by  couvulaioua  and  coma. 

m.  Staob  of  SupfURATlo.v. — This  Btage  begins  when  the  slougha 
separate,  and  ita  duratioo  and  Beverity  Iargely  depend  upon  the  suoceaa 
whiclk  attends  the  efforts  made  to  secnre  asepsis  in  the  local  coodition.  In 
severe  caaes  vrith  markcd  septic  infection  it  may  bc  very  prolonged.  The 
patient  gradual]y  U^ses  strength,  and  evidencea  of  septic  absorption  in  the 
form  of  septicseiniu  or  pyiemia  manifest  themselves.  At  ono  tirne  tetanus 
wa8  &  not  infrequeut  Hei|uel.  Should  the  suppuration  be  profuae  and  long 
continned.  waxy  degeneration  of  the  Uver,  kidney8,  or  intestines  may 
supervene,  and  deatb  result  from  hectic.  In  this  etoge  death  has  been 
attributable  in  some  casea  to  perforation  of  a  duodenal  ulcer. 

Local  Pbsnomsna. — The  dcscription  of  the  different  degi-ces  of  burns 
may  be  prefoced  with  tbe  romurk,  that  chiuc;il  casve  almoet  invanably 
iUustrate  more  than  one  degree  of  burning.  The  deeper  varieties  are  always 
aocompanied  by  those  of  less  Beverity,  and  the  clinical  picture  is  made  np 
of  the  combined  characteriatica  of  ali.  Further,  it  may  be  said  iha(  it  is 
often  extremely  difficult  to  dotermine  the  exact  depth  of  a  bum  immediately 
afber  it  ooours ;  sometimes  it  turns  out  lese  severe  than  it  appoared  at  firet 
sight,  but  oftener,  ijerhaps,  more  so. 

BvRys  OP  TJIE  FtnsT  DsoRJtB. — BtfpeTtETtiia  or  Ertfthema. — Theee 
are  U8ually  produce<l  by  flame  in  contact  with  the  skin  for  a  very  short 
tirne ;  by  solids  or  liquida  below  100^  C. ;  or  tbey  may  reault  from  prolonged 
ezpoeure  to  the  summer  8un's  rajs. 

The  pftin  is  acutc  whilc  it  lasts.  but  it  UHuaUy  possee  ofT  in  a  few  houra. 
The  part  is  of  a  briglit  red  or  purple  hue,  which  disappears  tem]>orarily  under 
the  pressare  of  the  fiuger,  and  wbich  gradimlly  blonds  with  the  noniial 
oolour  of  the  skin  arotind.     There  is  a  tmasitory  6\veUing  of  the  bumed 
f  aroa,  with  perhaps  sUght  oozing  of  serum  from  tho  surfoce,  and  the  Buperficial 

I  lttyer8  of  the  cuticle  U8uaUy  peel  off  later. 

I  BoRNS   OF   TEK   Srgosd   Dsorbm.  —  VesUation.  —  More   prolon^d 

I  ezposare  to  flames«  solids,  or  fluids  at  or  abovo  100°  C,  or  dir«ct  application 

^^       of  Bteom,  are  the  common  causes  of  burns  of  the  seoond  degree. 
^H^  Here  aud  there  over  an  area  whioh  preseuta  ali  tlie  features  of  a  bum 


of  the  first  degree  to  an  aggravated  extent,  there  appear,  either  immediatel7 
after  the  accident,  or,  more  freqiiently,  not  till  Bouie  Imurs  later,  a  number 
of  vesicles  or  blistere.  Each  veaicle  conaists  of  a  raised  portion  of  epidermis, 
under  which  ma}'  he  Heen  Bemm  of  a  yeHowit*h  or  brovrnish  colour.  Some- 
times  the  vesicles  burst,  the  seroua  or  Bauious  fluid  escapee,  and  tho  surfac« 
imdemeath  is  eeen  to  be  of  a  bright  ecorlet  colour,  the  papilho  of  the  akin 
standiog  out  as  fine  velvety  projections,  exceB8ively  sensitive  to  pressure  or 
friction,  and  from  which  serous  fluid  freely  oozea.  Ko  pernianent  ecar 
remains  after  the  he^ling  of  such  burns,  but  the  part  may  for  some  time 
6how  a  slight  depreaBiou  or  dark  -  coloiired  piginentation.  Infection  by 
eeptic  bacteria  may  induce  siiperficial  suppiiration,  and  80  delay  repair. 

BVRys  OF  TITE  TntRD  Degree. — Partial  Destruction  of  the  True 
Skin, — Thia  ii8\iaUy  resulta  from  contact  with  hot  metala,  the  prolonged 
application  of  Hames,  or  from  Huids  at  a  temperature  above  100"  C 

The  epidermis,  Malphigian  layer8  of  the  skin,  and  the  papillse  are  more 
or  le88  disorganised,  and  pfttches  may  be  coinpleMy  de3lroyed,  leaving  hard, 
dry,  and  shrimkeu  sloughs  of  a  yeUow  or  black  colour,  and  qiiite  iuseusitivc, 
The  surroimding  areas  ahow  damagc  to  the  first  and  aecond  degrecs.  The 
pain  in  these  burna  is  intenac,  but  paases  ofif  during  the  firat  day,  to  rctum 
again,  however,  when,  about  the  Bixth  or  seventh  day,  the  sloughs  separate 
and  expofle  the  ner\'e  filamenU  of  the  underlying  slcin.  Granulation  tissuo 
hlls  up  the  gap,  and  by  its  contraction  may  lead  to  a  certaiu  amount  of 
depreaaion  in  the  pale  scAr  which  reeults. 

BuRNs  OF  TiiE  FovRTB  Deorse. — Total  DestrucHon  of  the  True 
SHn. — Any  form  of  intense  lieat  if  aufiiciently  long  applied  may  produce 
burning  to  the  fourth  degree.  The  local  deatruction  of  tissue  eitenda  right 
tlirough  the  true  skin  and  U8ually  involvea  the  iinderlying  connective  tissue 
and  fat,  Large  blnck,  dry  esehars  are  formed,  around  which  a  ring  of  white 
tiasuc  ia  scen,  and  outaido  tliia  a  zone  of  intenae  congcstiou  whic:h  gTadual]y 
mei^ea  into  the  uormal  akin.  As  the  cutaueous  nerves  are  completely 
de8troyed  in  burna  of  thia  degree,  pain  ia  not  severa  Infection  ia  very 
proue  to  occuT  by  organiams  pasaing  from  the  surrounding  sldn  into  the 
slougha,  and  profuse  siippuration  often  ensuea.  Cicatrisation  is  alwaya 
8low,  and  leavea  deep,  irregukr,  and  ofteu  puckered  cicatricea,  \vhich  by 
their  contraction  in  courac  of  time  tend  to  produce  varying  degreea  of 
defonnily  according  to  their  aituation.  In  the  region  of  the  neck,  the  face, 
or  Llie  lieKLirea  of  large  jointa  the  diatortion  ia  often  estreme,  and  may  call 
for  actjve  surgical  interfcrence  to  remedy  it. 

£cRys  OF  THE  FjFTH  Deoree. — Ckarring  of  Muscks. — Thia  degi*ee 
of  burning  is  frequently  met  with  in  cpilcptic.  apoplectic,  or  alcohoUc 
peraona  who,  \vliile  uueonseioua,  have  remaiued  for  a  prolonged  ]>enod  in 
contact  \vith  hot  metal,  (lame,  or  chemicals.  AU  the  tiaauea  of  the  part 
down  to  the  musclca  aro  dcstroyed,  and  jointa  or  aoroua  cavitiee  may  be 
opened  into. 

Large  nerves  or  vascular  trunks  may  be  implicated,  and  profuse 
heemorrhage  may  occur,  either  at  the  time  of  the  accident,  or  later  \vhen 
the  alougha  aepamte  by  auppuration.     Septic  infection  of  any  avnovial  or 

^^       seroua  amty  which  hai)])en8  to  be  implicated  is  more  than  probable. 

^H  In  many  caaea  the  only  hope  for  the  patient  bes  in  amputation. 

^^  £vRys  OF  TUB  SiXTU  Deorse, — Charrintj  of  Bones. — TMien  burning 

I  goea  to  thia  exteut  the  result  is  u8uaUy  fatal,  and  wheu  a  limb  is  implicated 

I  amputation  is  imperative. 

I  Pathoiofftj  o/Burn4.~'T)ie  cause  of  deatli  in  rapidlj  fatal,  eKtensive*  superficial 

I  burns  is  the  chief  poiut  of  patliological  interesi    It  bos  long  been  recognised  that 
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the  general  constitutional  di^iturbance  ftilJowing  estensive  superticial  bams  is 
proportionatolv  niueh  greater  than  is  ol>scrve<l  iu  severe,  dtxp  burus.  As  Bardeen 
puts  it,  "There  aeems  to  ha  souiethin^  espet'ial!r  nojtious  in  the  uierelv  superficial 
Dum."  Sach  injuries  are  alraost  universallv  fatal,  esi«cia!ly  in  fhildren,  vben 
more  than  oae-half  of  the  surface  of  the  bo3y  is  involved,  even  sboald  the  bums 
be  of  tbe  most  superticial  ktnd.  Manv  theories  have  froui  tirne  to  time  been  pot 
forward  to  explain  thiit  fact.  Thus  tne  \'iew8  tbat  the  crave  sjnnptouis  re-sulting 
so  often  in  death  are  dne  to  interference  with  the  re^spiratorr,  tbe  excrelory.  the 
heat-rcgulating,  or  even  the  protective  functions  of  the  sfcin,  nave  ©ach  hadtheir 
advocatea.  More  extended  observattoa  by  modem  methods,  hove'**«,  has  thrown 
_  doubt  upon  most  of  theee  theories. 

^K  Tlw  ofaief  Daked-eye  testons  found  after  death  have  been  a  general  hyporwmU 

^^P  o(  the  or^As  of  tbe  abdominat,  thoracic,  and  oerebro-Bptnal  cavittea,  s<nnetiniee 
^^  aooompaiued  by  serous  or  sanious  exQdation — concutioos  which  have  be««i 
L  attribated  to  a  reflex  vosomotor  diaturbanca 

^^K  lliese  chnnges  nppear  to  take  some  time  to  be  produced,  becaase  if  death  be 

^^P  very  rapid,  they  are  not  oliserved.  If  the  patient  survive  a  few  days,  actire 
^^  inflamniatory  signs  m.iy  supcrvone  in  the  intestinal  cnnal,  lungs,  pleura,  kidners, 
W  or  meninges,   and   ulecration   may   follow   in  the  stoniach   or  daodenum.    Tne 

I  reUtive  frequency  of  these  lesions  may  be  gatherod  from  the  following  statistics 

I  of  aoO  caaes  Dy  Scbjeming  :— 

There  is  aiso  a  pnjfound  altemtiou  of  the  blood  in  these  cases.  Its  apocifio 
gravitv  is  increascd,  iht;  polymorphO'nuclear  leucocytes  are  increaaed  ia  number, 
the  red  ceDs  run  together  and  u1timately  break  dovn,  and  the  hiemoglobin  «et  free 
is  deposited  in  the  epitheliat  cells  of  tho  tubules  of  the  ki<lney,  wbere  it  produces 
irritatiou  foUowed  aj  bsmoglobinuria^ 

Tlirombi  aod  smaU  extravasations  are  found  in  many  situations  throughont  the 
body,  probably  due  to  the  aotiou  of  a  fibrin-fcrment,  of  which  two  iiave  been 
utolated,  one  a  body  like  niuscarin,  the  other  belonging  to  tho  pyridine-chtnolino 
group. 

Some  interestin^  clinical  and  experimental  observations  by  Korolenko  throw 
liKht  ou  these  morbid  appearances.  Ue  found  both  in  patient«  and  aoimals  dyuig 
a  fterse  vere  superticial  burna,  that  the  ganf^lioncellsoftlie  šolar  plexuB  hadandarKOoe 
d^enerative  changes,  varyinp,  according  to  the  severitj;  of  the  injury,  from  snght 
CBoema  to  complete  deetruction  of  their  protoplasm  vitli  disappeAranec  of  iheir 
nudel  From  his  eKpenmentii  ho  concludcs  Umt  the  šolar  plexufl  isoubjccte«]  to 
a  retiex  excitation,  which  posses  oat  to  the  abdominal  circulatorr  8yKtem,  pro- 
ducing  ipnsm  of  the  vessels.  inclading  tliose  supplying  the  ganglia  tliemserves, 
wbereDy  nutrition  autiers.  In  tbe  rapidly  fntal  raaea  tne  renels  rem^ 
8pasinoaicalIy  contracted,  aod  kypenemta of  the  alxlominal  organ«  is  not  obsened. 
In  the  less  severe  cases  the  Rpasin  of  tbe  vessels  is  followed  hy  a  pasBive  dilatatiou 
which  explains  the  hyperaemia  of  tho  Tisoera.  The  influence  of  the  iolar  plexus 
upon  the  henrt  muy  also  Ije  a  faetor  in  producing  deutfa. 

Banlet^n  haa  rt)(H'iiLly  oliserved  marked  ehanges  in  aH  tlie  tyinplintic  ttssuos  of 
tbe  bodv,  from  the  amall  nodules  of  lymphocytes  in  01i&5on'8  capsule  Ui  the 
largest  lyinphalic  glanda— oonsisting  in  general  ay)ema  of  the  lympb  lissu& 
e«p«cially  at  tho  gcrminal  centres,  with  swelling  of  tbe  individual  oeUs  ana 
braaking  up  of  thoir  nuctoi ;  and  the  apIX^H>^Hn^>o  of  cortain  Urg«  flatlened 
endothelial  cclls  having  a  phagocvtic  action.  Ue  also  found  in  his  oaset  markecl 
cloudjr  swelling  of  tho  Uver  ana  kidney,  and  softening  and  enlargement  of  tb« 
iplecn. 

The  morbid  ttndings  throughout,  therefore,  are  so  like  thine  met  with  in 
diseases  where  the  preoence  uf  a  tonnt  is  kiiown  to  produce  tlieto,  that  it  seema 
(iighly  prtiltahle  (liat  de^h  bi  ra|>idly  fat«!  čase«  of  nuniing  admit«  of  a  similar 
eTpIanation.  although  the  soarco  and  nature  of  the  toxine  in  on  yet  undeterminod- 

Lntvii  JhKtoioffical  Chnn^f*. — The  most  iioteworthy  chnnges  foltowing  tho 
appUcation  of  heat  to  tho  lurface  of  the  bodj,  are  tbe  coagulation  of  the  proto- 
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plasm  of  the  cells,  and  ite  sub8eqi]ent  disorganisation.  The  rnllngonous  litindlee 
lil  the  imiiifilial«  viciiaty  of  tho  cliarred  tissues  become  swol]cn  and  ihickencd, 
and  lai-ge  irregular  sijaces  are  forroed  by  the  sudden  foiination  of  steam  in  tho 
tifisues.  The  papUIte  are  swotlen,  tliickened,  and  spbericai,  and  i>econie  loosened 
from  tbe  epidenuis.  By  tho  over-strotchtng  of  the  honiy  layer  of  the  sltin  and  the 
Budden  evolution  of  steam,  the  epidemiis  is  raised,  and  buUa?  form.  Into  these 
serum,  sometimes  mixed  with  blood,  js  effused.  The  blood-vessels  and  lyinnhfttics 
of  the  tissaee  are  seared  and  occluded.  The  zone  &urrouDdinKthedestroyea  tissue 
is  congested  and  swollen  and  ahows  conjiiderable  iniiliration  with  leucocytes.  The 
separation  of  eschars  is  effected  by  tlie  growth  of  grauulatioo  ti^ue. 

Tbeatucnt 

Of  TffK  Obnbral  ComirrioK. — Duriug  the  Btaga  of  coHapse  or  shocTt 
the  pfttient  miist  bo  kept  wann  by  meana  of  hot  bottles,  warm  blaukets, 
or  cotton-wooL  AlcolioUc  stimulanta,  either  by  the  niouth  or  a»  an 
enema,  are  clearly  indicated,  and  should  be  givcn  freely.  Hjpodermic 
injectioDs  of  ether,  &trychiiine,  or  brandj  maj  be  called  for. 

AVhen  pain  ia  severe,  morphia  must  be  injected  hypodcrmicaUy. 

As  improvemeut  takes  plače,  hot  drinks  ^^ill  do  good  if  Llie  putient  can 
take  them. 

LOCAL  Treatment.  —  It  cannot  be  too  Btrongly  urged  that  bums 
must  be  treated  ou  the  eauie  rigidly  antiseptiv  UueH  as  oiber  Bui^cal 
wounda  In  thiB  connection  it  15  important  to  note  that  Unna  bas  iDvariabIy 
found  pyogomc  bacteria  in  the  buUa;  of  burna. 

The  tirst  etep,  therefore,  is  thorough  purification  by  antiseptic  agentB, 
and  that  tliis  ruay  be  satisfactorily  accompUshed  a  general  antesthetic  is  in 
most  cases  nece6sary.  In  Ihu  subsetjuent  di-easinga  of  extenaiv©  burns, 
e8peciftlly  in  chihlren,  the  vuhie  of  a  general  ana*8thetic  can  scarcely  he  over- 
eatimated.  The  clotbes  are  carefully  removed,  the  bumed  area  thoro«ghly, 
yet  gently,  wa8hed  vith  wana  boracic  lotion  or  a  1  in  100  solution  of  lyBol. 
Bhsters  are  opeuud  and  Ihe  raised  epilh«liu!u  removed;  and  a  finul  waBh 
with  norinal  salt  solution,  to  get  rid  of  any  escess  of  antiseptic,  completea 
the  preliniinaiy  purification. 

Tlie  local  uppUcatiou  to  be  uaed  depeuds  Iargely  upou  tbe  depth  of  tbe 
burn,  its  extent,  and  the  tirne  which  has  elapBed  since  its  occurreace.  In 
ali  cases  the  foUowing  indications  have  to  be  met — (1)  the  relief  of  pain  ; 
(2). the  prevention  of  sepsis ;  and  (3)  the  promotion  of  cicatrisation. 

LOVAL  TitEATMEST  OF  JŽECEAT  £VItJ»:S  OF  F/RST,  SeCOXD,  TiIIRD,  AKfD 

FouRTH  Vegrees.  —  Pi^rk  Acid.  —  "VVilhiu  recent  year8  —  thanks  to 
Thiery  and  others  of  the  French  school — \ve  Imve  found  in  picric  acid  an 
agent  which  ueets  ali  our  requirement8  in  a  way  not  previoualy  attained  by 
the  older  methode.  It  is  employed  in  solutiona  varjnng  in  strength  from 
1  iu  100,  which  is  practically  a  sjitunited  watery  solution,  to  1  in  50  wlieo 
alcohol  is  added.  It  may  bo  diasolved  in  sulphuric  ether  forming  a  Bolution 
of  about  1  in  20,  \vhich  is  painted  on  to  the  aHccted  area,  and  un  tbe 
evaporation  of  tho  ether  leavea  a  covering  of  a  very  fine  powder  of  picric 
acid. 

A  useful  lotion  of  moderate  strength  is  made  as  foUow8 : — 

Take  of  Picric  acid  .  .  .  -H  drachm. 

Absolutc  alcohol    .  .  .3    ounceti. 

Distilled  water  to .  .  ,40  ouncea. 

Dissolve. 

After  thorough  piuification  of  the  burned  area  by  antiseptic  lotlons, 
pads  of  Unt  or  steriliaed  gaiue  are  lightly  wruDg  out  of  this  aoluliou,  and 
applied  over  aH  the  affectcd  surfaee  and  for  some  distance  beyond.     A 
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moderately  thick  Uyer  of  antiseplic  wool  i3  put  on  over  thie  and  retained 
in  position  by  a  bandage,  prefprari!y  a  niauy-tHLled  Imndage,  to  oliviato  Ihe 
Dece68ity  for  much  movement  during  dressinge.  A  splint  to  ensure  rest  is 
advanLagooiis  when  ]iOR(uble.  It  i»  iinpirtunt  to  obsene  thnt  tho  dresaing 
is  appli^  icith&ut  any  vraterproof  co\*ering — that  is  to  8ay,  it  ia  not  in  the 
form  of  a  poultice. 

This  dreaaing  may  be  left  in  poaition  for  from  three  to  seven  day8, 
according  to  tbe  8everily  of  the  b\irn  and  tbe  dejrree  of  asepticity.  In 
burDB  of  tlie  firat  and  second  degreea  it  will  be  foiind  Ihat  in  three  or  four 
day8  ali  will  be  healed  under  a  single  application.  In  deeper  bums,  e8peciaUy 
when  the  asepais  may  not  be  absolute,  it  is  well  to  change  the  dreasing  on 
the  third  or  foiirth  day.  Any  portion  of  the  original  dreasing  which  remaina 
perfectly  dTy  and  adherent  to  the  surface  need  not  be  removed,  but  ahould 
Bimply  be  moiatened  by  pouring  a  stream  of  picric  acid  lotion  over  it.  Any 
parts  of  the  drossing  whieli  are  inoist  from  dischai^e  mnst  ho  removed,  the 
Hurface  th<woughly  pnrifietl  with  boracic  acid  or  lyaol,  and  the  picric  acid 
pads  reapplied.  The  dreasing  should  be  repeated  once  or  twice  a  week 
oocordiug  to  drcitrn3Unce8. 

Among  the  advantages  of  the  picric  acid  method  may  be  mentioned  its 
BimpUcity  and  safety,  aa  wcU  as  the  infrequency  with  which  dressings  have 
to  1)6  changed.  In  a  very  few  caaes  it  bas  been  found  to  cause  temporary 
pain,  but  in  the  vast  iuajority  it  is  not  only  painlesa  but  oven  anodyne. 
AUboiigli  Dot  a  powerful  antiseptic  it  ia  Bunriciently  strong  to  maintaiu  the 
aaepticity  of  a  burn  which  has  been  carefully  purified  at  the  outset,  Its 
absolute  drynesa  is  uu  important  factor  in  preventing  the  development  of 
Beptic  bacteria.  But  its  most  valuable  feature  as  a  dressing  for  burna  is  tbe 
markcd  power  it  has  of  promoting  the  proUferation  of  eplthelium  —  its 
Ictrnto^pitutic  aciion — wbich  aeema  to  depend  upon  the  coagulation  of  the 
albuminous  esudtite  from  the  injured  surface  forming  a  non-irritating. 
ntteplic  pniLeflioii  to  the  yonng  epilhelial  ct^lK 

Its  only  dimdvantagea  are  that  it  tcmporarily  stains  the  skin  of  the 
pationt,  and  the  handa  uf  tho  surgeou  and  nursca  This  to  a  Urge  extent 
niay  be  prevented  by  smearing  the  hands  with  vaaeline  before  using  it,  and 
aftervrards  wa8hing  in  nietbylftted  špirit  or  turpentine.  Stains  on  cotton  or 
linen  dothes  are  readily  removed  hy  ordinary  lauudry  processes,  but  remaln 
permaneot  in  woollen  and  flanoel  articles. 

In  a  few  Isoluted  caaea  toxic  symptoms — nausca,  vomiting,  diarrhcea, 
dark-colourcd  urine,  ycIlowne8S  of  skin,  and  drovrmnees — havo  beon  alleged 
to  follow  its  use,  but  tbose  who  have  had  most  cxperience  witb  picric  acid 
have  not  observed  anv  Bymptoma  attributable  to  its  absorption.  The 
writer,  after  un  cii)erience  of  over  two  huudrcd  and  fifty  cases  treated  by 
this  method,  has  not  yet  met  with  uny  untoward  efTects.  In  young  childrcn 
the  eolution  may  I«  diluted  to  al>out  Iialf  its  strongth  vrith  advantage. 

The  resuUs  are  beat  in  auperlicial  burns  of  the  tirat,  eecond,  and  third 
degrecs,  but  tbe  agent  is  useful  aa  a  primary  dressing  in  burns  of  ali 
dcgreos.  After  the  sloughs  havo  scparateil  and  a  granulating  surface  is 
left,  the  usual  applications  for  an  aseptic  hcaling  sorc  should  l)c  subetituted. 
WheD  the  area  is*  large  and  cicatrisation  r1ow,  recourse  ebould  be  had  to 
skin-grafting  by  Thier»cb'8  or  one  of  tho  other  motliods  availablo. 

Ichtht/ol  (tjui  Thiel. — Theae,  aa  antiseptics  and  kcratoplostics,  are 
inferior  to  picric  acid.  They  both  cause  conaiderable  puin  when  tirst  appUed, 
but  this  Boon  pasBee  ofT.  Ichthyol  is  applicd  ns  a  «{0  ]wr  cent  solution  in 
water ;  thio],  eithor  in  watery  solution  1  in  4,  or  as  a  (X)wdor,  mixed  with 
Bubnitratc  of  bismutb  and  a  smaU  quantity  of  iodofonu. 
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Aupiic  TreAtment. — Mme.  Nageotte  has  advocated  the  treatment 
of  biirns  by  simple  aseptic  dreBsings  after  tliorough  preliminarj'  puriCcation 
with  Chemical  autieeptice.  The  resiUts  have  not  been  entirelj*  salisfactorjr, 
doubtleas  from  the  diflicultj'  of  obtainiii^'  absolute  asepais,  and  Jroin  tlie 
abaenc«  of  any  i^'ent  active  m  the  promotion  of  epithclial  regencration. 

Moist  Applications ;  grea8y  substjinces,  like  carron  oil,  carI»oUc  oil,  and 
boracic  ointment;  substancea  calculated  to  occludo  the  luru,  like  colIodioD, 
dry  powder8,  etc.,  are  onlj*  nientioned  Lo  bo  condcmned,  Thej"  entirely  fail 
to  meet  tfae  indications  for  bhe  rational  treatment  of  burns  on  modern  Uues, 
and  shoutd  be  abandoned. 

Trsatme^t  of  C'oifPLiCATioys.-*~'RGna\,  puUuonary,  cerebral,  and 
otber  clinical  complications  of  burns  aro  treatcd  on  the  fiame  lines  as  similar 
oonditions  ariaing  trom  other  oaueeB,  and  do  not  call  for  further  inentioa 
here. 

Trsa  Tif SAT  of  tu  s  Rssults  of  Burns. —  TIkers. — After  the  sloughs 
have  separated  from  a  burn  and  the  Rtage  of  suppuration  has  been  reached, 
an  ulccmted  Burface  is  left  w!iich  miist  be  treated  on  the  priuciples  govern- 
ing  the  inanageraent  of  ulcers.  In  the  co\'ering  in  of  raw  areas  left  by 
burns,  »kin-grafting  hnds  one  of  its  most  useful  applications.  Means  shoiild 
be  taken  to  preveut  tlie  productiou  of  deformitiea  by  the  coutracling  dcars 
during  the  healing  of  these  ulcers. 

Cicatrices. — The  cieatrices  foUo\ving  burns  ofteu  coustituto  aorioua  dis- 
figurements,  many  of  which  uiay  be  amended  by  plastic  Burgery.  They  are 
also  particularly  prone  to  tho  various  discaaes  of  cicatrices  {q.'o.). 

Dfforiniiies. — The  contraction  of  extenaive  cicatrices,  e8pec-ially  in  the 
region  of  the  face,  neck,  and  tlesures  of  joints,  often  lead  to  conaiderable 
deformity  and  interference  \rith  funcLion,  for  which  plastic  operations  uiay 
do  good. 

■  Medico-Legal  Asfects  ^H 

For  medico-legal  iuquirie8  the  following  points  may  1^  nobed : —  ^^| 

The  Mode  o/  pToductio^n. — Moist  heat  in  the  form  of  lx)iliug  Ti*ater 
or  steam  leaves  a  wide8pread,  red,  sott,  and  eodden  condition  of  the  akin 
and  undGr]yiDg  parts,  without  any  actual  dcstruction  of  tissues.  Dry  heat 
from  molteu  metal,  red-hot  solids,  resins,  etc.,  re«ults  In  a  more  llmited 
damage  of  the  tiBsiies,  vvhich  vriU  be  blackened,  dry,  and  more  or  lesa  com- 
pletely  de8troyed  by  churring.  The  damage  done  by  boiling  oils  reseml^Iea 
that  from  diy  heat  moro  than  from  moist,  whilc  llames  produce  injuriea 
simulating  both.  T}ie  hairs  of  a  part  aie  singed  by  dr}'  heatj  but  remaiu 
iutact  after  the  application  of  moiet  heat. 

The  Remlt«  of  £!xplosio7is. — Tho  injuries  reaulling  from  explo8ioQ8 
of  gas  are  of  wide  estent  and  superiicial,  and  consiat  chiefiy  in  scorching  of 
the  surface.  In  gunpowdcr  esplosions  there  are  nmucrous  small  particlea 
of  carbon  embedded  iu  the  skin. 

Was  tke  person  alive  or  dcad  lohen  hurned  ? — In  conflagrations  pcrsons 
are  often  »uflocatcd  bv  sanoko,  gases,  or  dust  without  l>eing  buruod.  In 
other  caaes  they  may  be  killed  by  sufibcation  and  theu  burned.  If  thero 
are  vesicles  on  the  skin,  svirronnded  by  a  red  and  si^ollcn  arca,  and  contain- 
ing  serous  or  sauious  ^uid,  the  presumption  is  that  the  ^>er8on  wa8  alive 
when  burned.  The  aljsence  of  theae  signa,  however,  does  not  negative  the 
life  of  the  person  wheii  subjectcd  to  the  fire,  as  they  often  take  some  hours 
to  appear,  and  death  may  have  ensued  before  they  had  tirne  to  form.  The 
skin  under  a  vesicle  produced  during  life  is  inten9ely  injected,  while  that  on 
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a  hodj  burnod  sfter  death  is  hord,  ČTy,  and  yellow,  and  any  bUster  which 
tnAy  have  formed  0Dly  contains  gaa.  It  is  to  be  kept  in  min  d,  boverer, 
that  heat  applied  to  a  dead  hody  whi]e  etill  warm  produces  uppearances 
closeljT  resembling  thoee  of  burns  inflicled  during  life.  «Tlie  laain  diflerence 
is  that  the  fluid  iu  the  veeicles  in  tbe  former  čase  is  thin  and  wftteiy,  and 
contains  a  verj  snuill  proportion  of  albimien. 

In  bums  produoed  by  red-hot  eolids  during  Ufe  the  aklu  round  tbe 
de8troyed  tissue  is  U8ually  white,  with  a  deep  red  rin^  boyond  it.  In  a 
dead  lx>dy  this  red  area  is  abaent,  and  the  whole  of  tbe  uestroyed  surface  Ls 
deadly  white. 

Hoic  long  did  tke  jwson  survive  tke  hntning! — This  que9tion  will  be 
an8wered  by  uoting  whether  there  are  present  only  the  signs  of  actual 
burning,  or  whcther  advanccd  mlIamnifttory  signs  have  siipervened.  Sup- 
puration,  the  separation  of  slougbs.  the  fonuatiou  of  j^pranulation  tissue,  and 
the  onset  of  gangrene  indicate  a  considerablo  laijse  of  tirne. 

Marls  of  Vidtncf.  on  a  Burned  Body.  —  The  body  may  have  been 
burned  to  conceal  niarks  of  violence.  Careful  examiuation  may  reveal  such 
niarks,  unlcaa  the  destruction  be  too  complete. 

Spontaiuom  C&mbustioit. — It  ia  ahuoat  needless  to  8ay  that  the  l>eUef 
that  spontaneoua  combustion  may  take  plače  in  the  human  body  can  no 
longer  be  maintained. 

LITERATCRE,— 1.  Babpeek.  "The  Pithologjr  of  rnpidly  FaUl  Soptrficul  Baros," 
JiAn$  Bi^ikint  UoMital  KejtorU,  ToL  ril.  180S.— 2.  Dakutl.  TraiUfMtU  dts  Mliurajtar 
tatidf  yicrique.  *IVm  da  Piria.  No.  638,  1898.— 3.  UoUfEs.  Art.  "  Burna,"  Holmu* 
S^tm  o/  SuTyejy.~~i.  Ml  MU.  "  Ou  theUee  of  Picric  Aciii  a8ai>rim«ry  nr«^tt«iiw  forBunttv" 
SroUitk  Mtttiial  and  Sur^cat  Jottmat,  1897. — 5.  Mukton.  Art.  "BurtiK,'  Aitlihiinit'« 
Inttmational  £Hqfclopa)dia  o/ Sttf^ftrp,  rol.  ii  1882,— 6.  NAGEorrs,  Mhe.  Traitfmnit  anti- 
MWibnM  des  br4iuj%».  Thi^tui  de  Paria.  "So.  207,  1893.— 7.  Unna.  Uitlo-pathoio^  o/  Ditea$ca 
^Skin,  EogliBh  TmuUtioD  by  Ni^rmau  Walker,  p.  75,  18M. 
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IXTRODCCTlox.  —  Two  varieties  of  Bursie  are  found,  the  truo  and  tlie 
falae.  A  true  bui-sa  ia  constant.  wbile  a  falso  burea  appears  advontiliou8ly 
over  some  abnomial  prominence  of  bone,  «.y.  tbe  so-callcd  bunion,  or  tho 
thickeuiug  over  the  prominent  spinous  proceaseH  in  an  angular  defoi-mity  of 
the  Rpioe.  The  size  of  a  falae  buisa  is  a  fair  indication  of  the  duratiou  of  the 
abnormal  proinineuce  of  bone,  aml  tbe  longer  tho  fulno  burna  Irns  exiaied,  Ihe 
nearer  docs  it  approach  in  slrueturc  to  tho  true  burea.  A  trne  borsa  is  a 
siiople  syuovial  aao  placed  botweeu  two  surfaces  to  preveut  frictiou,  aud  such 
SOČA  are  eitber  deep-seated  or  subcutaneous. 

In  structure  a  biirsa  is  a  soc  consisting  externaUy  of  areolar  Lissuo  of 
vaiying  denHity,  and  lined  internAUy  by  a  more  or  less  pcrfect  8ynonal 
membrane  of  fiattened  cella.  The  cells  are  not  continuous  over  the  wlioIo 
Buriacse  of  bho  Bynoviut  membrane,  but  are  di^tributcd  in  jHitcbes,  the  Bpaces 
betweeo  being  tiUed  by  the  ground  substance  of  the  connectivo  basue 
of  tbe  walL  Numerous  blood-veseels  and  some  nervea  are  found  in  the 
wall8,  and  wheu  cultrgcment  takes  plače  the  veasels  iucrease  in  size  and 
number.    The  eu^'ity  of  a  buraa  in  u  Ijiuphatic  spuec  in  llic  eaiue  seuae  aa 
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is  the  Bjnovkl  cavity  of  a  joint,  in  fact,  a  bursal  cavit^  i«  an  isolateil 
articular  cavily.  The  falso  bursic  are  at  first  recessea  in  the  subcutaneoua 
connective  tissue,  and  are  not  bouuded  by  truo,  Bynovial  membrane ;  biit  after 
a  time  patches  of  culls  wbich  have  an  epithelioid  appearance  are  seen  in  the 
wftll.s,  and  a  more  or  less  perfect  bursiil  cavity  is  formed.  The  8ynovial 
shealhs  of  teudons  are  true  bursče,  and  facilitato  the  movemeuts  of  the 
tendons  in  thcir  ossco-fibrous  groores.  Tbcse  sbeaths  in  no  way  differ 
in  structuro  from  bursa?. 

SiTUATiONS  OF  BuRS^ — In  the  Juad,  ruck,  and  trunk  Aj>art  from 
the  intra-articular  Hynovial  sacs  of  the  temporo-maxiUary,vertebraI,  and  int«r- 
costal  arliuulations,  burai«  are  here  very  few  in  number.  An  iniportant  one 
is  interposed  betweeu  the  posterior  surface  of  the  body  of  the  hyoid  bone  and 
tho  thyro-byoid  lic^ment.  It  sometimes  be;»mes  eolarged  and  forma  an 
encystcd  fluid  Bwelung,  projecting  in  the  floor  of  the  mouth. 

In  the  uppcr  txir€mity  buraai  are  very  numerous.  An  important  one 
8urgicaUy  is  the  large  robscapvilar  bursa  belween  the  subacapularis  and  the 
<Ieej>er  musclea.  Tlus  b\irsa  is  often  tlic  site  of  the  dry  form  of  bursitia,  wl»pn 
movemeuts  of  the  Bciipula  hecome  painful,limited,aud  uccompanied  by  dietinct 
creaking.  If  fluid  is  poured  ont  the  ecapula  is  displaced  backuards.  A 
lai^e  subeutaneons  and  often  false  bui-aa  ia  found  over  the  acromion  pi-ocesa 
of  the  Bcapula,  c»pocially  in  thosc  who  carry  wcight8  on  thcir  ahoulders.  In 
t}»e  immetliute  ueighbourhood  of  the  slioulder-joint  are  thi^ee  bursse,  one 
beneath  the  teudou  of  the  eubscapularis,  which  frequently  communicates  with 
the  joint,  trne  bcnciith  tho  tendon  of  tlio  infni-spinatus,  which  rurely  opens 
into  the  joint,  and  oue  large  sac  beneath  the  deltoid,  w)Lieh  lias  no  direct  cou- 
nection  with  the  joint  The  investing  eheath  of  the  long  head  of  the  biceps 
maj  be  regarded  as  a  bursa.  Between  the  tendon  of  the  terca  miuor  and 
the  shoulder  a  biirsa  ia  occaaionallj  found,  and  one  betweon  tho  tendons  of 
the  t*;res  major  and  UitisHimus  dorsi.  In  the  neighbourhood  of  the  eIhow- 
joint  ai-e  throe  weU-knowu  burase,  one  between  tlie  ekiu  and  olecranon  pro- 
ces«, a  socond  between  tho  tendon  of  the  tricci>8  and  the  upper  part  of  the 
olecranon,  and  a  third  inter\'euing  between  the  biceps  tendon  and  the  tuber- 
08ity  of  the  radius.  At  the  nrist  the  tendons  of  both  the  superficial  and 
deep  IlexorB,  as  well  as  the  median  nerve,  are  suiTounded  beneath  the  aunular 
ligaments  by  a  largo  looae  ajnovial  membrane  which  cstends  upward3  to  tho 
radio-curjial  articulution  and  do\vn\vanl9  to  a  Uttle  beyond  the  bases  of  the 
metacarpal  bones,  being  prolonged  further  dowu  in  the  tendons  of  the  little 
tinger  than  in  the  others.  A  shoath  cxist8  aronnd  the  tendon  of  tho  flexor 
longus  'pollicis  a8  it  ]>a8aes  beneath  the  anuular  Ugament  and  communicates 
with  the  large  flesor  bursa  at  the  upper  border  of  the  annular  ligament. 
The  large  bursa  of  tho  palm  of  the  haud  is  important  as  the  site  of  the 
so-called  "  compound  "  ganglion  or  tuborcular  form  of  bursitia  Beneath  the 
inserLions  of  the  foUowing  muscles  hui-sai  are  found — estensor  carpi  radi- 
alis  longior  and  brevior,  alao  between  the  surface  of  the  former  muscic  and 
the  flupinator  brevis,  jalse  bursic  also  form  over  the  knuekles  and  inter- 
phalangeal  joints  in  those  \vho  lubour  manua]ly. 

In  tho  ptlfis  and  hwer  extremity  the  bursa  over  the  tubcr  ischii  is 
largo  and  multilocular  and  frefiueutly  enlarges  in  tailoi-s  and  iveavers,  hence 
originates  the  espression  "  weavei*s'  bottom.'  Beneath  tlic  gluteus  maximu3 
are  two  bursa?,  one  multilocular  betwccn  it  and  the  great  t!xtchauter,  and 
one  between  the  muscles  and  the  vastus  externu8.  Other  bursse  are  found 
beneath  the  insertions  of  the  gluteus  medius  and  minimua  Wliile  bctweeu 
the  obturtitor  iutemus  and  the  margin  of  the  small  sciatic  fonuuen  is  a  bursa 
which  is  often  continuous  with  another  betvveen  the  tendon  of  the  muacle 
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and  thc  hip-joint.  At  tho  front  of  tho  joint  is  a  bursa  bencath  Ihc  psoas 
which  often  communicates  with  the  joint.  Above  the  knee  there  is  a  burea 
bencuth  thc  quadrifep3  csteusor  niso  in  c'4>mmunic^tion  with  the  joint. 
The  bure^e  in  relation  \\itb  the  pateUa  and  its  ligament  nre  thi-ee  in  number. 
In  front  of  the  bwer  half  of  the  patellu  and  upper  ha!f  of  the  ligament  is 
the  pre-patellar  bursa  of  *'  housemaid'8  knee."  Over  the  lo\ver  half  of  the 
ligament  is  a  second  bnrsa,  and  between  the  ligamentum  patcUaj  and  the 
tuhercle  ia  a  third  bursa.  In  the  popliteal  space  are  the  follovring  bursee: 
On  the  outer  side  and  above  the  joint  are  found  one  beneath  the  outer  head 
of  thc  gastroc  nemili  s,  an<i  one  heneath  the  tendon  of  the  pnjiliteiis.  which  is 
almost  always  au  extenaion  from  the  tirst.  On  the  outer  side  Ijelovv  the  joint 
are  bursai  between  the  tcndons  of  the  poplitena  and  biceps  and  the  cxtcrua] 
latcral  Uj^ament.  On  the  inner  side  there  is  a  bursfe  between  the  iuner 
heud  of  the  y:astrocnemius  and  the  femur,  which  is  prolonged  between  tbat 
muscle  and  tho  semi-membrunoaus,  and  often  communicates  with  the  joint 
There  is  also  a  bursa  betvveen  the  semi  -  membranosus  and  the  head  of  the 
tibia  which  is  frequently  enlarged,  and  sometimes  a  bursa  lM;tween  the 
tendons  of  the  semi -membranosus  and  semi-tendinosus.  A  bursa  also 
soporates  the  tendons  of  the  three  inner  ham-strings  from  the  internal 
lateral  ligament,  and  is  prolonged  beueath  the  inscrtion  of  the  sartorius. 
In  the  foot  Itcneath  tlie  ioscrtions  of  the  tibialis  anticus  and  sometimes  of 
tlie  peroneus  brevis  a  bursa  is  found.  One  important  bursa  is  found 
between  the  upper  part  of  the  posterior  surfaces  of  the  oa  calcis  and  the 
tondo  Achillis.  It  is  frequently  intlamed,  and  the  affection  so  constituted 
ia  called  "  Achillodjnia." 

Injuriks  of  BursjE. — These  structures,  from  their  eiposed  situations, 
are  iKirtii^ubtrl)'  liable  to  traumata  eitherof  accidental  and  violent  character, 
or  of  a  fre^ueutl}'  ru<:urriui4  uature,  and  from  the  latter  origiuates  the  con- 
dition  kuown  as  chronic  bursitis.  A  blow  in  tlie  noighbourhood  of  a  bursa 
results  either  in  a  coutusiou  arouud  the  bursa  or  hiemorrhage  into  the  bursal 
cavity  from  rupture  of  tho  vcasels  suppl^ing  it,  an  event  especiallj  hable  to 
ooour  in  a  hfrmophilic  patient,  or  the  bursa  is  ruptured,  a  vei^  proljable 
event  if  it  alreadj  contaius  fluid,  or  it  may  bc  cleimlj  torn  open  or  lacerated. 
Injuries  not  Huflicient  to  cause  severe  h*morr!i!i«i;e  are  folIowed  lij*  ncute 
serouB  effusion.  But  if  hiemorrbage  occur  it  may  either  l>e  absorbed  or 
sometimcs  foUowcd  by  suppuration,  or  faibng  to  1«  aljsorbed  it  results  in  a 
fibroid  bursa.  Blood  may  be  etfused  in  such  large  quantities  as  to  mask  a 
severe  injury  of  the  bouo  beneath,  cg.  fracturc  of  the  patcUa  or  of  the 
olocranon. 

Tfie  treatment  is  as  foUovs: — If  there  is  uo  abrasiou  of  the  surface  a 
cooling  uppUcation  should  be  euiploycd  for  the  tirst  thirty-six  hours  and  the 
part  kepi  at  rest.  Theii  hot  applicatiuus  umy  1>«  usud  to  aesist  absorption, 
aflssted  by  preasore  and  gentle  fhction.  Should  thc  part  become  ocutelr 
inflamcd,  it  is  better  to  make  a  frcc  incision,  for  the  bursal  sac  is  a  ]ymph 
spoce  and  absorption  from  it  readily  occurs.  If  the  burea  is  wounded  or 
lacemUnl  it  should  be  thoroughly  cleansed  with  antiscpLic  fluids,  and  a  gauze 
drain  placcd  in  the  cavity  for  two  days. 

BURfllTlB.  —  (rt)  The  Simplc  Acute  Fvrm  {MuU  Uygroma)  ia 
etiologicaUy  of  two  varietie«,  Traumatic  or  l*rimary  and  Secondary  from 
citcnsion  of  inflammation  in  tho  neighbourhood.  Traumatic  hygroma 
folIow8  injuries,  e«pecially  contusions  and  penetratinc  wouud8 ;  if  it  occur  in 
baneealready  iuflamed,  suppuratiou  often  eusues.and  nrgroma  is  occaflionally 
soen  from  exc«ftaivQ  over-use.  The  sccoDdury  form  is  due  to  exteaaion  to  the 
bursal  aac  of  inOamrnation  in  the  vicimty,  althougb  thu  sac  may  not  be  in 
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direct  communicatioa  with  the  pai-t.  Acute  secondar^  bursitia  is  tberefore 
fieen  in  connection  with  a  boil,  carbuncle,  eryaipelas,  auppurative  artliritie. 
The  aecondaij  fonn  is  either  serous  or  snppurative,  and  the  latter  is  either 
localised  or  diffuse.  The  serous  form  (acute  serous  hygroma)  is  accomi^mied 
hj  pbeaomeDti  of  gra\ity  such  tis  very  acute  pain,  redness,  cedema,  and 
the  formation  of  a  turaour  often  >\ithin  the  tirat  twenty  houi-s.  If  the 
eftueed  fluid  remains  serous,  the  8welling  lesaens  iu  live  or  Bix  day8, 
ond  the  inflanmmtorjr  symptom8  subside,  and  the  hygroma  either  djs- 
nppears  or  becomes  clironic,  or  pua  may  form.  Should  tho  suppurution  bo 
localised  to  the  bursa,  it  \viU,  if  left  to  itaelf,  buret,  either  externally  and  be 
foUowed  by  the  formation  of  two  or  three  fistulous  openings,  after  which 
the  bursa  may  shrink  and  disapi^ear;  or  it  will  invade  tlio  ueighbouring 
tissues  and  cause  CNtensive  ceUuUtis,  and  wo  have  seen  a  snppurating  bursa 
patelkc  folIowed  by  necrosis  of  that  bone  and  by  acute  arthritis.  The  treat- 
ment  is  evidently  to  open  the  inflamed  bursa  freely  so  soon  as  any  suspicion 
of  pus  arises. 

(6)  Simpfe  Chronic  Bursitia  {Chronic  I{yffroma).  —  Etiologtf.  —  It  fre- 
quently  follovvs  acute  but  more  often  is  the  result  of  oceupation,  as  in  house- 
maids,  cobblers,  tailora  and  miners.  Vemeuil  describes  bursce  as  existing 
over  tumours,  and  Cruveilhier  met  with  a  lai-ge  serous  bursa  between  a 
mamniary  scirrhus  and  the  pectoralis  major.  Pre-  and  peri-hemial  cy8ta  are 
often  bursal  in  their  naturc.  False  bursce  are  met  with  over  the  promin- 
ences  in  clubloot  and  iu  buuion.  The  varieties  of  chronic  hy^romata  aro 
the  cy8tie,  pixjliferatin;ii;,  tibrous  and  ha:*morrhagic.  A  cy8tic  hygroma  is  the 
most  frequeDt,  and  corrf.spouds  patholugieally  to  ]iydrarthro8i«.  It  i»  somc- 
times  bi-lobed  in  shape.  but  ie  n3uaUy  nnilocular  rarely  multilocular. 
The  waU  is  composed  of  thickened  fibroiis  tissue,  cartilaginous  in  placee,  or 
iucrusted  \vitli  calcareous  plates,  and  the  bursa  often  lies  in  a  fatty  euvelope, 
cf.  hyg^rotfia  llpomattux  de  la  n'uque  in  porters.  The  coutents  are  either 
clear  or  opiu[ue  lUiid,  of  yellowiBh  colour,  varying  iu  consistence  and  con- 
taining  mftuy  cholesteiine  cry8tal8.  Souietimes,  hovvever,  it  is  bloody  or 
purulent.  In  the  waU  there  ai"e  often  large  ai-teries  pi-eseul,  w!iich  may  mve 
rise  to  hamotrhage.  The  proUferatiug  hygronia  is  generaUy  nnilocular.  The 
cavity  contains  a  variable  quantity  of  liquid,  and  has  loose  bodies  floating  in 
it  which  have  been  detached  from  the  interior  of  the  sac.  On  the  latter 
are  seen  uumerous  vegetation-like  bodies  wluch  are  wart-ljke  in  appcarance, 
flessile  or  peduncuUit<Hl,  and  composed  of  hbrous  tissuo  ialiltrutt\l  with 
cartilage,  and  souietimes  with  uric  acid  or  phosphate  of  Ume.  The  (ibrous 
hygroma  is  met  with,  e8pecially  in  front  of  the  knee,  as  a  tirm  indurated 
masa,  in  the  centre  of  which  is  found  a  little  fluid.  The  h^morrhagic 
hygroma  is  either  the  result  of  traumatism,  or  the  blood  may  be  spon- 
taneouBly  eilused.  The  fluid  in  the  cavity  is  thick  and  black,  or  may  consist 
almost  entirely  of  clotted  blood.  Volkmann  has  described  a  parallel  con- 
dition  in  joints  as  "  pachy8ynovitis  hipmorrliagica." 

Tlie  8ymptom8  of  chi-onic  buraitis  are  not  diflicult  of  recognition.  In  an 
appropriato  situation  a  small  rounded  or  flattcncd  tumour  commencea  which 
is  indolent,  nearly  painless,  Huctuating,  and  on  pressure  may  be  rolled  under 
the  hand,  giving  a  feeling  of  fine  crepitation.  A  fibrous  hvgroma  is  from  the 
first  hard  and  uuyielding  in  charactcr,  \vlnle  a  ha.'morr]mKic  hy^Toma  haa 
veiy  few  distingutslung  cliaracteriatica  The  com-se  of  a  hygroma  is  chionic. 
It  maj  <Usappear  entirely,  or  it  may  undcrgo  pi-ogrcasivo  Bclerosis  and 
contraction  of  ita  waU8.  The  c]ironicaIly  eiUai^^  bursa  is  exp08ed  to 
rupture,  hiemorrhagic  effimion,  and  suppuration.  If  it  be  8ubcutaDeou8ly 
ruptured  the  fluid  is  absorbed  by  the  tissues,  but  the  bursa  reappears. 
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Treatnunt, — There  are  practicaUy  two  methods  of  treatment — obliter- 
ation  and  exciaion  of  the  sac  lu  the  early  slages  of  chronic  bursitis, 
if  the  irritating  cause  be  removed,  the  bursa  will  ofi^n  subside,  0Qly  to 
reappear  whcn  the  cause  U  ut  work  aguin.  Coiuitcr-irritantB  are  sometimes 
of  temporary  aervice.  The  means  adopted  for  oblitcmtion  of  the  sac  are 
incifiion,  aud  the  appUcatioD  of  uearly  pure  carbolic  acid,  or  aimple  incision 
and  Btuffing  the  cavity  with  gauze.  eo  pemiicting  it  to  granulate  up 
entirely.  But,  iu  ali  forms  of  chronic  buraitis  of  long  standing,  e8pecially 
the  proliferating  and  Gbroua,  complete  reuioval  of  the  nac  is  neces8ary. 

Gouti/,  Goiwrrha;<tl,  and  Rheumnik  Hnraitis.  —  Allusion  haa  already 
been  made  to  tlic  deposit  of  urate  of  soda  in  the  wulls  of  bursce,  and  if  the 
eubject  be  aObcted  with  well-marked  gout,  this  salt  is  ofton  depoeited  coo- 
tinuously  over  the  whole  interior  of  the  sac  and  in  its  wa\\e,  The  burses 
most  fre(iueutly  affected  are  the  oleci-auon,  pateUar,  and  the  subcutaneous 
burs*  of  the  hands  and  feet.  In  gonorrhn?a  and  acute  rheuniAtisni  the 
hursie  in  the  neighbourhood  of  au  inllained  joint  oftcn  ajiupalhiae  acutely. 
In  the  early  atages  a  dry  hygroma  ia  preaent,  which  is  paiufuJ  aud  finely 
crepitatiug  to  the  touch,  but  serous  eSTusion  aeta  in  to  a  varyiDg  degree,  and 
the  bursa  ewella  Bomewhat.  Its  syniptom3  theu  approocli  those  of  the 
serous  vancty  of  acute  burgitis.  Tlie  diagnoaia  is  made  and  treatment 
carried  out  by  recognising  the  aasociated  conditiona. 

TuUrculous  Bursitis.  —  This  wa8  formerly  thought  to  bo  mre,  but 
uiany  casee  whicli  \vei*e  jmldiHhetl  under  the  title  of  fun^ous  diacti»e  of  the 
bursiB  are  now  recogniaed  as  tuberculous  bursitia.  The  aitea  of  the  atfectioD 
are  the  olecranon,  sub-deltoid,  sub-ischiatic,  pre-  and  infra-patoUar,  mulleolar, 
paoaa  and  popliteal  burB». 

Two  varieties  of  tubereulous  burgitis  are  met  with,  the  primary  and  the 
8econdary.  Of  the  exi8tence  of  the  former  tliere  cau  1«  no  doubt,  and  ali 
conditiona  are  pi-esent  iu  bui-aie  for  the  dcvelopment  of  tubeivle  in  suitable 
snbjectfi,  such  conditiona  being— «xpoeure  to  injury,  abundant  fibroua  tissue. 
and  the  pecutiar  8yno\nal  charucter  of  the  lining  wall  of  the  sac.  Secondary 
bursitis  ia  distinguiahed  froni  primary  by  it«  being  aasociated  wnth  tubei-cle 
of  the  ncighbouring  joint.  It  ia  not  eeaential  that  there  ahould  1«  any 
direct  eommunication  betv;een  the  8yno^ia]  uiembranea  of  the  bui-sa  and 
joint.  rathologi(iiny  three  fonus  are  recoguiaabk — fungous  hvgroma, 
hygroma  vvith  rice-grain  bodica,  and  myxomatouB  or  mucoid  hjgroma. 
Ck  tbeae  the  fungous  hygroma  is  most  commou  in  type.  At  tirat  the 
cyst  i3  Bimply  seroua  and  its  waU  is  not  thickened,  but  it  soon  be- 
oomea  covered  by  small  tuberclos.  This  stage  often  escapes  observation, 
bnt  latcr  granulation  tissue  fonus  and  caaeatea,  and  pua  ia  seen,  so  that  the 
general  appearance  of  the  cavity  ia  like  that  of  tubereulous  syuo\'itis.  It  ia 
probflbly  a  slov  form  of  tubcnr^le  which  afiects  bursse,  as  the  resulta  of 
inoculatiou  of  auimala  tak«  a  long  timo  to  appear.  In  the  rice-grain 
bodied  form  of  hjgroma  there  is  but  little  lluid.  A  large  number  of  tfaese 
curiouB  bodiea  is  preaent,  and  that  they  are  tnily  tuberculous  is  8hown  by 
the  resulta  of  inocuUition  (Nicaiae,  lievve  de  chir,  18S5).  Tliia  form  of 
tubereulous  bursitis  is  frequently  met  with  in  the  buve  palmar  liursa,  and 
used  to  be  known  as  "  compound  ganglion."  The  mucoid  form  of  tubereulous 
hygTOma  has  been  descritied  by  Crit/juann  {Medicine  vu>dtme,  1890.  p.  638). 
There  is  found  a  cyst  fiUed  with  gelatinifonu  material,  translucent  and  red 
or  yeUow  in  colour.  The  nuture  of  this  material  haa  been  conclumvely 
proved  by  inoculation.  Ttie  ej^mptoma  are  those  of  a  alow  chronic  BweUiDg, 
often  thick-waUed  and  givin^  the  impreeaion  of  a  solid  buna  aa  the  tluctua- 
tion  ifl  obecured.     In  the  nce-grain  form  fine  crepitations  are  preoent. 


Unlike  otber  bursae,  the  more  tulicrculoua  a  bursa  grow8,  the  8ofter  and 
more  semi-fluctuatiugdoes  it  l)ecome,  ThiB  is  a  diagnostic  Bign  of  great 
importance.  Eventiially  a  fistula  forma,  but  before  that  haa  occurred, 
extension  huft  takcn  plače  to  bonea  and  joints.  The  oni)'  pemiissible  treat- 
ment  ia  extirpatiou. 

Si/philUic  JiuTsitis. — ^It  is  met  with  in  the  sccondarj  stage  of  sjphilis, 
and  aa  the  aubacut*  serous  foiiu,  and  in  tlie  terLiary  stage  au  tlte  fibroid  variety 
which  becomea  gummatoua.  The  latter  variety  may  occur  aa  long  as  twenty 
year8  after  the  pi'imary  infection,  and  frequeDtly  fol!owB  an  injury.  The 
se&t  of  election  is  the  jmtellar  bui-sa.  Tlio  jirogreaa  of  a  tertiary  8yphilitic 
buraa  is  very  8low,  but  ultimately  the  tiuiiour  becomea  a^iherent  to  bone  or 
skin  and  ulcMirates.  The  diuguoais  is  often  diflicult,  aa  it  may  Le  mistaken 
for  simple  clironic  hygroma.  old  ha^matoma  or  uodea,  and  when  it  ulceratea 
it  may  simulate  tubercle.  It  is,  however,  very  indolent  and  8low  In 
progrees,  but  when  amall  readilv  yielda  to  treatment.  If  of  large  aize  or 
ulcerating  it  aliould  be  completely  removeil  by  eicision. 

Nkoflasms.  —  The  iunocent  forma  met  with  are  fibro-enchondroma 
and  myxoma,  The  latter  hus  been  seen  by  Chevasse  three  times.  In  one 
čase  the  tumour  had  attaiued  the  aize  of  a  chikVH  Iiead  and  waa  freely 
nlcerated  on  the  Biirface.  Fibro-enchondroma  is  comparatiyely  rare.  Con- 
siderablu  dinieuity  is  met  willi  in  diagnosing  theae  couditions,  and  the 
rcmoval  ia  frequently  undertakeu,  not  becauae  their  uature  haa  been 
recogniaed,  but  beuause  of  their  aize,  Malignant  new  groMtha  are  either 
&arcomutou6  or  endotheliomatous.  The  sarconm  ia  either  of  the  aoft  or 
round-celled  type,  or  is  of  the  rapidly  breaking-dovrn  hiemorrhagic  variety. 
With  reference  to  endothelioma,  Dbllinger  haa  met  with  ono  čase  in  a 
tiatulous  bursa  of  a  woman  agcd  58,  and  Mickulicz  has  seen  a  aimilar  čase. 
The  softcr  vaiieties  of  neoplasm  may  attain  an  enormous  aize,  and  Eunke 
(Archiv  fiir  klin.  Chir.  1886)  haa  met  mth  one  62c/m  in  cireumference, 
The  treatment  of  these  neoplasms  is  complete  removaL 
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Cachexla.— ThLs  term,  derived  from  the  Grook  word8  kok^j  and 
l^is,  and  lueauiug  Ut*raUy  a  bad  habit  of  body,  is  one  which  has  been  used 
from  the  very  bcginnings  of  medicina  It  nevor  has  had,  liowcver,  a  very 
precise  meaning.and  the  follovving  is  its  definition  aa  giveu  by  Copelaud  : — 
"  Depra^'ity  of  the  constitution,  without  fever,  aflecting  more  or  lesa  the 
Bolids,  the  circidatiug  fluids,  and  the  secretions."  In  tliis  way  cachezia  is 
to  be  regarded  aa  meaning  the  outward  and  mainly  the  facial  expression 
and  characteristics  resulting  from  the  profound  and  complex  changea  in 
nutrition  induced  by  a  malady  of  aome  chronicity.  It  is  to  be  noticed 
that  cachcxia  is  to  be  distinguished  from  diatliesis,  by  which  is  meant  a 
constitntioiial  diapoaition  in  virtue  of  which  an  individual  ia  Uable  to 
certain  local  affectiona  of  the  same  nature.  It  is  aiso  to  lic  distinguished 
from  tlie  malady  acquircd  aa  the  result  of  some  innate  weakne6s  or  un- 
heallhy  surrouudings,  aud  no  leas  from  the  conjoined  symptoms  and  signa 
of  the  disease  induced  by  such. 

'With  tbe  diathesis,  with  the  conjoined  symptom8,  and  with  the  maladj 
iteelf,  it  haa,  howeTer,  frequently  been  confaunded,  and  its  distinction  as  a 
term  from  marasmus,  dyscra8ia,  and  mauy  othera,  ia  not  weU  marked. 


Tbere  ia  no  doubt  that  aa  our  knovvledge  of  healthj  and  diseaaed  pro- 
cessee  is  becoming  more  cxact,  the  term  cacliexiu  is  becoming  loss  and  lesa 
made  U8e  of.  In  oldea  tiniea  the  cachexia8  and  the  fevern  ^lored  a  greiit 
part  of  the  phjsicians  attention,  whil8t  now,  the  term,  if  mentioned  in  a 
t«xt-book,  is  fiehloin  deemtjd  of  surticieut  iinuortanc*^  to  iiierit  ti  ptaco  iu  the 
index.  For  thifl  diause  our  more  precise  kuowledge  of  disease.  and  our 
clearer  gnisp  of  the  aasociiitiou  of  BynipUjuni,  form,  aa  haa  been  said,  the  ex- 
planation.  The  terma  cachectic  angina  and  cachectic  liver  absoesa,  of  a 
previous  generiition,  are  hardl^  over  used  now,  the  sore  ctiroat  and  liver 
abaceaa  being  aacribed  to  iufective  orgauisms  actlng  on  ati  individual  of 
lowered  nutritive  power.  Further,  the  acorbutic  cachesia,  the  ajpliilitic 
cachexia,  the  cardiac  cachexia  of  the  Frenoh  \vTitcrs,  and  many  others,  are 
Moogniaed  now  rather  aa  a  more  or  lesa  defiuile  asaociation  of  certain 
sjmptoms  or  aigna.  It  follofva,  therefore,  that  altliough  in  reality  eveiy 
diaease  haa  ita  cachexia,  f  et  the  cachexiaa  which  rGquire  detalled  coiiaidera- 
tion  at  the  present  tirne,  are  only  Ihree  in  number,  viz.  the  canceroua,  the 
malarial,  and  the  metallic. 

Cancermis  Cachtjcia. — By  this  ia  iudicated  the  facial  aapect  and  the 
general  appearauce  of  foebleneiM  and  U>as  of  Ileah  met  wiLh  in  individuaU 
who  bave  been  for  some  time  auCferiug  Irom  canceroua  diseaae.  In  ita 
marked  forma  the  fac«  is  jKile  with  a  yellow  or  greeni8h-yeUow  tint,  the 
cheeks  hollow,  the  noše  pointe<l,  and  the  eyea  auuken.  Com^pondiog  \vith 
tbe  emaciation  and  muscular  weaknes8  the  morementa  of  such  patients  are 
slov,  and  aa  tho  result  of  the  more  or  lesa  constant  pain,  and  uf  the  general 
organic  eensation  of  unweUne&8  and  feebleneaa,  the  eipreeaion  ia  sad  and 
gloomy  and  hetokena  autfering.  The  colour  of  the  akin  m  auch  casea  is  due 
to  chonges  in  the  blood  and  akin  pigment,  and  these  in  their  turn  are 
probably  brought  about  by  the  reHorption  into  the  blood  of  the  Huid 
aeoretion  of  the  cancer  cella.  It  is  to  be  remembered,  on  the  ono  hond, 
that  the  cancorouB  cachexia  may  be  cIosely  aimulated  by  other  morbid 
conditions,  and  on  tho  otlier,  lliat  cuiiour  iiiiiy  be  prescnt  iind  yet  cause 
no  cachexia.  Thia  latter  might  be  explained  on  the  ground  tliat  Uttle 
or  DO  pain  is  preseDt,  and  that  no  reaorption  is  taking  plače  from  the 
diseaaed  maas.  It  would  seem  that  the  cachexia  ia  u8ually  moet  e^ident 
in  caaeB  of  ulcerating  cancer  and  in  cancera  affecting  the  stomach,  inteatine, 
and  tongua 

Malarial  Cachfxia. — 6y  thia  ia  meant  the  changea  which  are  apt  to 
Bupen'ene  in  an  individmil  who  haa  suffered  from  one  or  more  attacka  of 
malarial  fever.  or,  but  to  a  lesB  extent,  who  haa  been  for  long  timea  expoeed 
to  malarial  poiaon.  It  ia  oseociated  Bpecially  with  changea  in  the  blood 
and  Hph^n,  but  the  liver.  kidney,  and  nerroua  ayat6m  are  apt  alao  to  8how 
morbid  changea.  The  cachesia  «how8  itself  principaUy  in  the  colour  of  the 
akin.  It  ia  pale,  resembUng  in  this  respect  ordinary  ano^mia,  but  it  often 
roveala  a  yellow  aepect,  which  haa  boen  comj>ared  to  that  of  old  wax,  or  a 
brovrniah  colour.  wbich  liaa  l>een  compansl  to  that  of  ginger-bnuid.  \Vith 
thia  the  aflected  individual  uaually  preaonta  an  aapect  of  marked  feehleucas, 
uiid  a!iowH  a  proneneaa  to  dropt<y  uf  the  dci>endent  [larta. 

Mf-tallic  Cachtxuu. — Of  theae  the  lead  and  the  mercurial  are  the  ex- 
amplea  which  hare  received  most  attention.  The  lead  is  the  only  one 
whtch  merita  hcre  detailed  reference.  This  cachexia,  which  rapidly  mani- 
festa itaclf  iu  iudivtduala  vho  have  been  expoeed  to  the  cauaea  of  lead 
poisoning,  consiata  mainly  in  an  alteration  in  tbe  colour  of  the  aldn.  Thia 
m  ita  niUor  resemble«  amemia,  but  diffors  from  it  in  preaentiug,  along  with 
tb«  psllor,  an  appearance  of  what  ia  beet  eipressed  by  dirtiness,  tho  result  of 
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tbe  preseuce  ia  the  ptde  skiu  ol'  minute  particlea  of  lead.  Iq  addition.  tbe 
blue  line  along  the  solteneU  gums,  the  fcetor  of  the  breath,  and  tbe  peculiar 
paralyais,  etc.,  render  its  reco^aition  easj'. 


Caecum*    See  Appb\d!x,  Disbases  of. 
Caesarean  Section.    iS«  Ob&tetbic  Operations. 
Calsson  Disease.    See  Spi>'al  Cord. 
Cancer.    Ses  Tumours. 
Cancrum  Oris.    See  Stomatitis. 


Caplllarles,  Diseeises  of. 
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/Jistoloffy  . 
Clinicai  Ilistor^ 
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Treatment    . 

Nos  -  CONGENITAL 

Anoioma 


Capillaky 


161 
162 

163 


The  most  common  and  iiDpnrtant  aftection  involving  capillnriea  ie 
angioma.  Thia  maj  oocur  in  auy  part  ol'  the  body,  biit  la  most  liequent  in 
the  skln  and  subcutaneous  t«xturc,  so  thut  we  niay  eonfine  our  deacription 
to  thut  regiou.  l^robabl}'  the  most  elastic  and  comprehenaive  claasilie^ition 
of  the  angiomata  is  the  auatomicaL 

^CapiHary    =  Telangioctoais ;  Ercctile  tumour ;  Cavernous  tumour. 
A      •  J  Venous       =  Phleijectasia. 

"^      ^  Arterial       ^Cirsold  aueurysra. 
I  LyujpliatIc  =  Lyiiiphung;ionia. 

Capillary  angioma  is  best  conaidered  under  two  heads :  the  congenital 
and  the  non-con  geni  tal. 

I.  CONGENiTAi-  Angioma.  N^vus — may  be  subdivided  pathologicallj  or 
clinitiall/.  In  Uie  one  vie\v  we  have  the  aimple,  venous,  and  arterial; 
in  the  other  the  cutancoua,  subcutaneous,  and  mixed.  We  aball  presentlj 
see  the  value  of  these  distiuctlous. 

Ststoloffi/. — On  Bectiou  the  simple  nievus  preseuts  the  appearance  of  a 
finely  reticulated  sponge  with  imi)erfectly  marked  lobulation.  The  laminte 
are  thin  and  Ijbrous,  and  lined  by  epitlitiliitm  coutiuuous  with  that  of 
the  blood-vessels.  It  may  or  uiay  not  be  surrounded  by  a  capsule.  A 
n^nis  grow8  in  two  waya — intrinsic  or  extrinaic.  If  its  growth  is  intrinaic, 
and  especiallj  if  it  be  slow,  it  puahes  parts  aside  and  forma  a  capsule.  But 
a  nteviis  often  in\'nde8  its  surroundinga  like  an  infiammation  or  a  malignant 
tumour.  What  is  the  influence  whicn  metamorphosed  capillaries  can  thua 
eserciae  on  their  neighbours  it  is  difficult  to  conceive.  But  I  have  seen 
one  grow  by  irivaaiou  in  a  week  or  two  from  the  size  of  a  ahUling 
till  it  occupied  half  a  baby'8  face  and  bead,  occludcd  ita  eye,  and 
deformed  its  eur.  In  such  cascs,  and  in  so  far  as  a  naivus  uiay  occupj 
the  akin,  there  is  no  capsule,  a  point  of  importance  in  connection  with 
tretttment. 

In  the  vaacular  arrangementa  there  are  many  modificationa  Thus  it  is 
not  unusual  for  a  uaevuB  to  pulsate  from  the  beginning,  when  tortuous  and 


diliited  orterioles  tdbj  be  diBsected  out,  althouffh  thore  is  certainly  no  form 
whkh  iu  the  leaat  reaembles  histologicall/  tlie  cirsoid  aneurvsm,  or  even 
j)erhai>8  the  ancurj-sm  by  anaatomo&is  of  the  odult.  Siniilarly  enhirgement  of 
veuouti  radicles  m&y  eater  lai^el  j  iuto  the  coiu|xt8itiou  of  a  ncevua — so  largely, 
indeed,  iia  greatlj  to  mask  ita  original  capillflry  charactcr.  It  you  put 
on  the  stretch  Bkin  whicb  is  occupied  by  a  amaU  and  recent  ntevus,  you 
wUl  dlsplay  a  most  beautiful  network  of  risiblo  capillariea  oft^n  in  parallel 
row8,  Nviih  perhaps  a  winding  arteriole  or  dilated  vein.  ifrom  this  sinipla 
dilatation.  and  it  may  be  multiplication  of  capiU&ries,  pivaumably  arii« 
by  pressiire  on  the  iutervuscular  stniutures  and  fonnation  of  frcsh  inlor- 
communicationB  the  ap^iearances  already  descnbed. 

ClinicaX  l£iii<yiy. — There  may  be  Been  a  sligbt  stain  ut  birth,  and  as 
a  nile  a  nsevus  declares  itaelf  if  at  aH  within  a  fortnight.  It  is  very 
%'ariable  io  its  rate  of  growth.  Its  most  rapid  rate  is  generaUy  early. 
Alter  the  firet  few  months  it  tends  to  grow  with  the  chUd.  There  is  a 
great  tendency  to  spontancous  disappearance.  More  than  half  of  the 
subcutaneous  and  auxed  varieties  are  uuturaUy  cured.  The  cutancous 
variety,  the  poi-t-^no  atain,  is,  however,  prone  to  persist  through  life. 
The  subcutaneous  and  uiixed  varieties  are  likely  to  persist  in  proportion 
as  they  are  associated  with  or  acquire  arterial,  venous,  or  dcgeuerative 
changes. 

The  natural  cure  is  brought  about  by  a  fibrous  atrophy  probably 
inflammatory  in  chanicter,  und  certainly  capable  of  belng  escited  by 
inflamuiutory  causee  to  vvhich  a  nn^vus  is  very  eensitive.  This  process  may 
be  modified  in  %'ariouB  ways.  In  the  atrophy  portions  of  the  tumour  may 
be  blooked  off  and  form  cyBts.  The  altered  blood  in  them  is  more  thin  and 
watery,  and  the  de^Kusit  of  fibrin  on  their  wulU  loss  copious  than  in 
hcematocele  or  extnivasatiou  cyBtH.  I  am  not  sure  that  thette  cyst8  are 
alway8  blocked  olf  blood-vessels,  because  I  have  foimd  lliem  purely  scrous, 
eveu  among  others  contaiuing  alteretl  blood.  But  probobly  the  most 
frociuent  de^ncration  is  tibrou&  The  noisvus  is  cured,  but  iuvolution  of 
the  fibrous  tissue  fails.  I  havo  not  met  with  a  sarcomutoua  change  in  nsevuB 
unconnected  with  the  pigmented  mole. 

IHagnosi*. — The  symptoms  need  only  be  considered  in  so  far  as  they  aid 
diunons.  The  mixe(l  Tariety  of  no^^tis  uiay  be  mistaken  for  meningocele 
aod  spina  blfida,  the  suboutoneous  or  degenerat«d  for  fatty,  cy8tic.  and 
eazcomatoiis  tumours. 

The  most  important  diagnostic  diificulty  is  with  meningocele,  which  1 
have  several  times  had  sent  me  for  moTua,  from  their  similarity  in  appear- 
ance,  conaistenoe,  and  Gompreseibility.  The  mere  fact  that  the  growth 
oocurs  in  the  middle  line  should  put  one  on  guard.  In  that  line  only  lies 
the  dillieulty.  The  meningocele  is  eeeu  novvhere  else.  Cohesion  to  tbe 
bone  calls  for  additinual  caro.  A  nu^vus  may  cohere.  but  if  on  compressioa 
a  neck-like  connection,  and  stili  better  if  the  contour  of  ao  orifice  in  the 
akuU  can  be  felt,  a  very  important  distinction  is  made  out.  If  it  be  not 
abfiolut«ly  congenital  it  ia  na;vtia  If  an  iutroduced  ueedle  be  felt  free 
in  a  cavity,  and  cleor  floid  \rith  cerebral  chamcters  be  removed,  no  doubt 
remains.  The  same  conaidcnitioiiH  app)y  to  »pina  bitida,  wbich  is  niso 
aometimes  mistaken. 

The  sarcoma  as  it  occurs  in  infanta  is  apb  to  be  ver^  vaaoular.  and  looks 
like  a  ntevus.  The  congenital,  or  nearly  congenital  ongin.  tbe  shape,  com- 
pressibilitv,  consistenco,  and  situation  serre  to  distinguish  a  mevna  from  it 
and  othcr  tumours. 

Treatment — Ko  nsvus  in  a  chiJd  shonld  bo  subuutted  to  tieatment 
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unlees  it  be  clearly  iucreasing,  or  Ukely  to  tlo  harm  from  its  situation  or 
conditiou.  \Ijiay  nicvi  di&appear,  aud  Kature's  resulb  is  as  good  a»  any. 
The  reason  for  trcatment  is  not  U8ually  danger,  but  disfiguremeut.  The 
danger  coraes  from  wound  or  ulceratiou.  It  is  therefore  sliglit.  If  t!ie 
tumour  be  atationarj,  uot  ulccrated,  and  not  doing  harm,  it  is  he&t  to 
wait.  I  loave  out  of  aocouut  barmleas  placebos  such  as  coUodion  or  gcntle 
presaure. 

The  niethixl8  of  trcatment  are  very  numerous. 

They  may  be  arrauged  as — 

1.  Ext€rnal  escharotics  or  irritants;  2,  Subcutaneous  eecharotica  or 
irritants ;  3.  Ligature ;  4.  K^cittiou. 

1.  There  are  three  conditions  under  which  this  form  of  treatmeut  shoald 
be  adopted — 

(rt)  A  tiny  ntevus,  with  radiuting  vesseU,  is  coinmon  on  the  noae  or 
chcck.  It  generally  goes  away,  but  eometimes  increfises.  It  niay  be  so 
eaaily  de8troyed  by  a  needle  with  nitric  acid,  by  a  heated  point,  or  the 
negative  electroly8i6  needle,  that  it  ought  to  be  cured  \nthout  delay. 

(&)  Fiat  nsevi  of  the  fikin  on  the  covcred  part-s  of  the  body  may  be  weU 
treated  by  Richardson'fl  sodiiun  ethylate.     It  leaves  little  scarring. 

(c)  Our  onIy  raetliod  of  treating  the  port-wine  stain  of  the  face  without 
leaving  a  vorse  mark  ia  by  the  long-coutinued  application  of  irritanta. 
Squire'8  kntfe,  multiple  puncture,  and  ali  other  meana  have  with  me  been 
very  disappointing.  Cure  by  meana  of  an  irritative  dermatitis  is  not 
certain,  and  requires  much  patience  and  perseverance ;  but  it  does  no 
harm,  and  is  sometimes  succeasful  I  think  strong  iodinc  is  the  most 
mauageable  irritaut. 

2.  I  liave  eutirely  given  tip  the  subcutaneous  injection  of  such  sub- 
stances  aa  tannin,  perchloride  of  iron,  and  carboUc  acid,  aa  weU  as  the 
subcutaneous  use  of  the  heated  wire,  in  favour  of  eIectroIy8is.  Ali  of 
them  act  in  tlie  aame  way,  viz.  by  the  deetruction  of  texture.  But  by 
eIectrolysi8  the  de3troying  agenta  ure  introduced  in  infinitesimal  division, 
and  therefore  are  much  more  under  the  aurgeon'«  control  than  by  any 
other  uiethod.  Moreover,  the  danger  of  subcutaneous  iujection  without  a 
temporary  ligature  has  been  frequeutly  demoustrated  by  the  sudden  death 
of  the  patient.  There  are  one  or  two  rare  casos  in  which  the  platiuum 
wire  heated  by  electricity  8ubcutaneouBly  might  be  used,  but  ahnoat  in- 
variably  for  aubcutaneouB  use  electroly8i3  is  the  best  agent. 

The  mode  of  using  it  and  its  value  will  be  conaidered  under  the  article 
"  Electrolyai8."  MeaDtime  it  sufficee  to  say  that  for  mised  and  subcutaneous 
nsevi  ou  exposed  parts  of  the  body,  and  for  mevi  el8ewhere,  \vluch  are  very 
large  or  otherwiae  inoperoble,  electroly8is  is  aafe  and  certain  aUhough 
8low. 

Ligature, — I  think  there  is  8carcely  aQy  čase  in  which  this  method  is 
now  required. 

B.ccision. — The  advantages  of  escision  over  electroly8i8  are  its  greater 
certain ty  and  raj)idity.  The  fomier  is  slight  becausc  exci8ion  may  fail, 
and  eleetrolysi8  rarely  does  so.  The  latter  is  undoubted  and  conaiderable. 
Excifiion  requires  only  one  operation,  electroljsis  usually  more.  In  cases, 
therefore,  where  a  ee^r  is  of  no  importance,  and  the  aize  and  relations  of 
the  tumour  are  not  such  as  to  make  the  operation  dangerous,  exci8iou  is 
prcftsrable  to  any  other  method. 

II.  NoN-CoNESTicAL  Cai'ILIjvry  Angioma  is  in  the  simple  form  rare, 
moet  usual  in  intemal  orgaus,  of  exceedingly  8low  grovvth,  but  \vith  littlo 
tendency  to  retrogresaion.     More  conunon  are  the  venous  and  arterial. 
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These  three  varieties  correspond  to  tho  varieties  of  nsevus  histologicallj, 
They  prceeut,  as  above  eeeu,  differences  Crom  ufevus  clinically,  aud  to  tbe 
last  l>elongi^  that  rure  aSbction  called  OBteo-aneurysiii.  A  fouith  variety 
has  no  analogy  amoug  coDgenital  varieties,  and  to  it  the  name  aneurjaDi 
by  anastomosis  niay  properly  be  given.  It  coneiste  of  metamorphoeed 
capUIaries  in  which  Larse  cavities  are  connected  with  dikted  arteries  on 
the  one  hand  and  dilated  veins  on  tbe  otber.  Many  of  the  charact^rs  of 
arterio-venouB  aneurj^sm  are  bere  to  be  seen  mingled  witb  ulhers  more 
proper  to  a  capillarj  or  venoua  tumour. 

In  treatmeut  we  are  bere  also  reetricted  to  electrolysis  and  exciaioD. 
The  former  most  certainly  sbould  be  tried  first,  as  it  ia  practicaUy  without 
rifik,  and  holds  out  a  fair  prospecb  of  sucoess.  Tbese  varieties,  and  cspeci- 
ally  tbe  aneuijam  by  anastomosis.  are,  however,  much  more  resistant  than 
congenital  forme.  Wben  electroly6is  faila  tho  propriety  of  attempting 
ejccision  must  be  determined  in  each  čase  by  tbe  rifik.  It  is  alway8  to  be 
remeinbered  that  thcso  tumoura  bave  little  tcndency  to  shorlen  life,  and 
tbat  ouly  the  trouble  tbey  givo,  ehiefly  by  diuti^uremcnl,  pulsution,  and 
murmur,  vvanranta  interfereuce.  Operation  by  eicision  is  alway8  serious« 
oftcn  imposaiblo. 

The  consideration  of  tbe  other  forms  of  angioma  Uroited  in  origin  to 
the  arteries,  to  the  veins,  and  to  the  Irmphatics,  will  be  fouod  in  tbe  articies 
on  thcse  subjects  and  on  "  Tumoura.' 


Carbollc  Acid.    S€e  Tosioologt. 

Carbonic  AcId«    See  Toxiooloot,  and  Aib,  'E\AmssTios  of. 

Carbuncle.    See  Boils. 


Carpo-pedal  Contractlons.    ^^^Teta^tt. 
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J)SF!XlTloy. — Catalo}>8y  is  a  nervous  aUectioD  chanicterised  by  a  plastic 
rigidity  of  voluntary  muacles ;  by  unconsciousnesB,  including  the  abeyanc« 
of  Gommon  and  special  BenaibLUty;  and  by  the  abeyance  of  reflex 
irritability. 

Etiolooy.— Femalea  aro  diBpn^rtionateIy  predisposed  to  catalepey, 
and  tho  period  of  adoleacence  ia  a  oommou  age  for  its  occurrcnce.  Tbe 
aff(x;tion  is  predispofle<l  to  by  any  conditiona  which  make  for  neurasthenia ; 
it  htia  obvious  katameuial  relationa  in  many  cases ;  and,  botb  in  males  and 
femules,  there  are  usuall7  some  suggestionB  of  bysteria.  Very  commoDly 
the  brvt  attack  is  occaaioned  by  some  mental  or  nervous  incident  of  a 
violent  nature — a  fire,  an  assault,  peat  religions  excitemeDt,  a  fall,  a 
sunstroke,  a  suddcn  nHliction,  and  mmilar  emotional  or  ncn^ous  shocks. 
Cataleptlform  uUectiona  may  appear  in  associution  with  that  form  of 
in8amty  called  stupor,  with  hjrsteria,  with  tetanus,  with  chorea,  and  witb 
Gpilepey,  ao  as  to  suggest  an  etiologicol  relationabip. 


CATALEPSY 


Stmptoms. — Tho  fireb  attack  of  caUilep8y  may  be  qmte  unexpected. 
BuC  ihe  affectioa  is  apt  to  be  paroxysmal  and  even  periodic.  Even  in  such 
caaes  the  patient  may  be  q\iite  weU  l>etweeQ  times,  but  it  is  very  commonly 
tbe  čase  that  a  more  or  less  sudden  glddineas,  or  headoche,  neuralgiaj 
hiocough,  or  \'iaual  disordera  immediately  precede  a  seizuro.  Therein  we 
ob9en'e  a  firat  reaemblanue  to  epUep8y,  and,  to  appreciate  the  condition.  we 
muat  cou3tantly  keep  that  comparison  in  mind. 

Whether  there  has  been  warning  of  Bome  minutes  or  longer,  or  if  there 
has  beeu  none,  the  patient  is,  at  the  instant,  ii8ually  aware  that  ehe  is  about 
to  falL  With  perhaps  some  vague  efforta  to  kneel  or  to  reach  a  seat,  slie 
ainks  helple8sly  to  the  floor  or  subaldea  in  her  chair.  Apparently,  in  a 
typical  eeizure,  the  consciouaness  of  the  patient  is  as  it  may  be  iu  a  deep 
8wooD.  The  last  fact  that  she  is  avvare  of  is  that  she  hus  loat  control  of  her 
muscles,  and  she  appeai*8  to  know  no  more  until  she  recovers  some  minutes 
or  hours  or  even  duy8  later.  She  has  Uicn  no  recollection  of  what  has 
transpired  meantime.  \Vhether  or  not  there  be  any  iaolated  mental 
activity  during  a  seizure,  we  have  no  meana  of  knoving. 

Meanwhile  motor  8yinptoms  of  a  most  interesting  character  have  been 
developed.  There  is  no  \-iolent  tonic  spasm  in  catalep6y.  But  there  ia 
fixation  of  the  muscles  of  a  uature  which  is  curious  and  not  easy  of 
eiplanation.  An  epileptic  will  crash  to  the  ground  as  a  mle,  and  then,  of 
course,  clonic  apasms  foUow.  A  hysterical  patient  wiU  fall  with  aomo  shght 
arrangement  of  her  limbs  and  skirta,  and  otber  signs  of  apparent  purpose 
in  her  movementa  or  in  her  poae.  But  in  a  typical  catalcptic  seizure  the 
patient  drops  oH"  as  in  8yncop©,  and  her  muscles  become  fiied  iu  the  first 
attitude  at  wbich  ehe  comes  to  reat.  If  you  try  to  lift  a  limb,  or  rearrange 
the  body  generaliy,  you  will  find  that  the  muscles  have  stiflened  as  if  in 
rigor  mortis.  Then  by  degrees  they  gently  rclax,  so  as  to  adapt  the  pose  to 
the  action  of  gruvitaliuu>  and  the  trunk  und  head  and  limbs  ali  sink  flatter 
on  tbe  gi-ound  or  coucb.  At  this  stage  the  muscles  tiave  reached  tbe 
obaractenstic  condition  of  plaatic  rigiditj,  the  distinctive  feature  of 
catalep8y  known  as  FlexihHitas  cerea,  The  tigure  is  not  now  čast  in  metal 
but  in  wax,  and  is  plastic  under  your  fingers.  It  retains  any  pose  which 
you  make  it  ossume.  There  is  no  automatic  movement  of  a  purposive 
kind,  no  lifting  of  an  arm  or  hand  or  foot,  and  there  are  no  spasms.  If 
you  raise  a  Umb  to  a  position  of  atrain,  the  muscles  will  retain  that  pose 
for  a  tirne,  and  then  by  b1ow  dogrees  will  allow  the  limb  to  sink  to  a 
position  determined  by  gra\'ity. 

At  this  stage  the  BenBibility  of  tho  patient  will  be  aboliahed.  The  skin 
is  apparently  quite  insenaitive  to  touch,  to  heat,  to  pain,  to  electTicity. 
Special  senflibility  is  abolished.  Ileflex  irritabilitr  is  also  in  abeyance. 
Even  the  conjunetival  refles  is  probahlv  abolish«!.  Re.spiratton  is  very 
shallow ;  cardiac  action  is  shght ;  and  the  temperature  Blowly  falls. 

A  tj^pioii  seizure  !ia»  been  described.  Very  comiiionly  there  mil  bo 
iraportant  modifications  in  the  symptoms.  In  particular  the  consclousness 
ana  the  8en8ibility  of  the  patient  may  not  bo  alx)Uahed,  though  powerIe8s- 
ness  and  plastic  rigidity  may  have  BU{>en'ened.  The  refleies  may  not  be 
greatly  impaired,  though  common  and  special  Bensibility  is  in  abeyance. 
Hyper8ensit>ility  has  been  reported  tis  a  rare  varialion.  Ah  in  other  such 
diseasea,  there  aro  cases  of  spurious  catalepBy,  iu  some  of  wMch  8ymptoms 
of  hysteria  are  conspicuous,  and  cataleptoid  elemente  are  frequently 
promincnt  in  allied  aŠections. 

Treatmekt. — l>uring  an  attack  treat  the  patient  as  for  an  epileptic 
seizure.    Put  the  body  in  a  position  of  ease,  and  do  not  disturb  the  patient. 


In  the  majoritj  of  caAes  Bpontaneous  awakening  ooouni  at  the  mmt  afler  a 
few  boura.  U  is  difficult  to  aee  what  good  ia  een-ed  by  violent  attempts  to 
arouse  patienta  from  coma.  Gentle  meane  mav  occasionallj  \ye  tried — a 
sharp  puffof  wind  ou  the  face,  a  breath  of  Bmelling  salta,  a  pincli  of  anuff, 
or  even  a  verj  mild  Bplashing  of  cold  water.  Avoid  emetics  and  paiotul 
ahocka  of  electricity.  If  the  attack  continuos,  food  may  he  neceaaarj.  If 
90,  ^ass  it  into  the  stomach  by  the  tube,  or,  in  the  first  instance,  emptj  the 
rectum  aiid  iuluiiriiater  a  nutrieat  cneiua.  Draw  off  the  urine  if  there  are 
reasoDS  for  suppoaing  that  there  is  any  conaiderable  aocumulatiou.  If  the 
patient  is  comfortably  in  bed  and  these  mensores  are  adopted,  there  is  no 
reoson  for  supposing  that  the  cataleptic  aleep  wiU  be  hurtful,  eren  if  it 
is  protrocted  over  eeveral  daya. 

^Ur  an  attack,  treat  the  patient  aa  for  neurasthenia.  Avoid  regarding 
the  čase  as  hy8terical  Conaider  it  rather  aa  epileptoid-  Try  to  cuscover 
any  mental  or  phy8ical  aource  of  irritafcion,  and  remedy  it  if  poasiblo.  As 
in  chorea,  the  patient  may  be  greatly  benefited  by  a  change  of  scene, 
e6pociaUy  if  that  entaila  a  removal  from  the  chief  aource  of  annoyance  or 
ezcitement.     Special  regard  ahould  be  liad  to  pelvic  factora  in  the  diaease. 

pROCNOSis. — The  prognosis  in  each  seiznre  is  good,  and  the  prospoct  of 
immuuity  from  attauks  is  also  good,  and  increa8ingly  so  according  to  the 
age  of  the  patient. 

DifferentuU  Dia^nosi&.  —  In  stupar  there  ia  more  or  lesa  persiatent 
mental  diaordor.  In  hysttria  the  plaaticity  of  the  limb  receivea  some  added 
effort  of  ita  own.  A  catoleptio  limb  is  moved  from  one  position  to  another, 
and  will  retain  the  position  in  which  it  is  placed  for  some  tirne.  A 
hvaterical  limb  generally  movea.  By  judicious  change  of  pressure  or  of 
direction  you  may  obaerve  the  hyaterical  hmb  coalinue  to  uiove  without 
your  aid,  or  continue  to  oppoee  a  atrain  which  you  bave  withdravm.  In 
Utanui  there  is  spaam,  and  genenLlly  obvioua  signs  of  poin.  In  epUepst/ 
there  are  first  apaams,  and  in  the  later  stages  the  plastio  rigidity  ia  absent 
In  the  cataleptic  state  induced  by  hypnotum  the  Bymptoma,  in  thia  country. 
Tary  conaiderably,  and  in  general  there  is.  as  in  hyBteria,  a  feeling  on 
manipulating  the  liml)s  as  if  the  patient  were  folIowing  your  movementa. 
In  df(Uh  phyaical  signs  discoverable  by  auscultation  are  wanting.  and  the 
riffor  mortis  is  not  plaatic. 

Naturb  aitd  Patholoot.— We  liave  no  defmite  tnowledge  of  tlie  pathologv  of 
catalepsj.  The  nervoos  condition  previoua  to  a  seimro  muat  be  hela  to  esplain. 
in  a  hutolc^iftt'«  lenAe,  tlie  nature  ot  tlie  lesion,  and  it  probably  ia  comparable  to 
other  reUt«d  diae&ses— manlo,  lij steria,  cpileptoid  state«,  etc.  Aa  to  the  seucure 
itself,  and  it«  efTects,  it  is  iniportant  to  consider  what  are  the  mechanisms  wbjch 
are  cliiellv  involved. 

It  is  oV^ious  that  the  leaion  is  partly  eorttcftl,  and  that  it  involvos  mcchanisms 
which  snbaerve  porcoption  and  votitioa.  The  coma  seenu  to  bave  featores  wbich 
distinguish  it  from  tiiat  of  sleep,  of  indaced  hjpnosia,  of  epileps^,  or  of  Bwoon. 
The  mode  of  invasioa  is  charact«ristic,  and  the  muscular  accoiDpanimcntit,and  the 
depth  of  inscnsibility.  Apparently  the  lesion  is  one  which  specially  inrolves  the 
outwar<l  r^Ahn  of  mental  niis^hanisuia — thoso  which  sobserve  muscular  attivities. 
The  loita  of  voluntary  raovprnent  is  the  preludo  to  the  cunoua  j:)heuouienOD  wbich 
persiat*— the  plaatic  rifO(lity  in  voluntarv  muscles.  The  invasion  of  oonscioutnen 
woald  Mem  to  he  somevrhat  >iiiiii)ar  t<i  what  oocurs  in  certain  epileptiform  attaoka 
(not  epileptic)  in  which  tbo  spaams  of  volunt&r7  muscles  Imtiato  an  attaok  in 
whtch  consciouaness  is  tliercafter  loat  Ia  oatolepsj  there  is  paralysis  of 
volant«ry  movement,  followed  bj  paralyBis  of  tx>nBciauin«ai.  The  moet  interest- 
in^  pbaDonMnon,  ho«re%'er,  stili  remains—the  baianoed  and  eoordinate  muicalar 
ooDtTMtions  wbichdeterraine  rifridity  of  the  limba,aDd  their  penistent  sensibilitjr 
topiUMUim  which  determine.^  their  pla8ticity.  That  phenomenon  undoubiedly 
■oggenti,  ai  OowAn  ha«  pointod  out^  an  affection  of  the  moiclo^sensa  organa 
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Afferenb  fibres  from  the  mascles,  fucUs,  and  joinU,  and  coirespondlnff  motor 
tracks,  corapleto  a  reflos  are  who6e  apex  is  in  tbe  spinal  cord.  Theso  ruecTmuisma 
subserre  the  funciion  of  unconscious  oalance  and  pose.  Id  normal  life,  howev6r» 
that  reflex  are  has  an  extension  upvrards  to  the  eortea:,  which  makes  possiblo 
a  voluctary  control  of  ita  activitics.  In  catalej>8y  the  higher  activity  ia  in 
abeyance,  and  the  lovrer  mechanisms  aro  aetive  in  excess.  Tne  rigidity  then  is 
simply  a  eecondary,  positive  sign  of  the  reiuoval  of  oonacious  control  and  the 
plasticitT  of  it  is  part  of  its  noruial  function — to  adapt  pofid  to  stress.  Bat  the 
oitrftopainary  thing  is  that  this  function  tkould  pcraist  whon  othcrs  havo  beon 
abolishcd — an  isolatcd  and  esccssivc  activity  in  a  general  condition  of  profuund 
coma.  We  are  therefore  led  to  conjecture  that  there  is  eumething  very  like  an 
cpilcptiforni  soizure  in  capnleptiy,  and  that  the  motor  convulsion,  it  there  is  one, 
is  a  conrul&ion  in  this  mcchanism  to  vhich  we  have  refoiTod.  The  absence  of 
obvious  siiaams,  either  Utrne  or  clunic,  Ki^nilies  only  that  the  convuliiion  is  uot  in 
a  mechani&m  of  large  movetueuts,  which  we  ulreudy  kuow.  The  ueehauism 
refern?d  to  is  a  fine-adjustment  niechanism.  Ita  movementa  are  ali  amall.  It 
wouId  be  instructivo  to  knov  if  there  are  any  cases  in  which,  vnih.  prolonged 
unconsciousness,  there  are  reourrences  of  the  characteristic  moscular  phenomena. 
Some  of  the  protracted  cases  may  signifv  the  passing  from  one  iit  to  another.  In 
any  ca«e,  as  ali  authorities  are  agreed,  the  afiection  is  in  some  seuse  epileptoid. 

LITERATURE,—!,  Qcais's  Dietiottanj  of  ifcdiciiit.—i.  Hack  Tl-kb'8  Dictionarjf  of 
P9jfehological  Medieitu.—9,  OovEiu*  LH$«aM$  o/ the  yermu$  Syst«tiu 
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Technicallt  the  name  cataract  is  applied  to  any  intraDsparency  of  the 
crjatalline  lens.  PopularIy  only  those  lenticular  intraneparenciea  which  by 
their  distribution  and  Iheir  denaity  cause  more  or  less  conBiderable  impair- 
meut  of  visual  acuity  are  looked  upon  aa  cataracts.  It  is  alao  comrnoa  to 
talk  of  cataract  devolopiug  \vhen  tbe  iulransparenciee  in  the  lens  are  of  the 
iiature  of  progrosaive  degenemtive  changes. 

From  a  cUagnoetic  polnt  of  view  it  is  often  important  to  distiagmah 
between  the  "  8tationary "  varietiea  of  cataract  in  the  tochnical  ecnee  and 
the  "  progresaive "  forma.  The  former  are  also  called  "partial"  cataiacta, 
vhilst  the  bitter  eventuaUy  becomc  "  total,"  or  practically  total,  cataracts. 

FORMATION  ov  Cataract. — Tho  lo83  of  trauspareucj  which  causes  a  pro- 
gresaive cataract  is  iQvariably  the  reeult  of  some  degenerative  chango.  Tbe 
exteiit,  moreover,  to  wbich  tlicsc  decenerativo  changes  go  Icada  to  di0brent 
appearancea.  There  thus  come  to  be  distinguiahed  a  number  of  different 
varietiee  of  total  cataract.  Only  comporatively  few  of  tbcee  varieties  have 
8ny  praclical  iinportance.  The  importance  which  may  attach  to  them  prac- 
ticaliy  bas  reference  to  the  aelection  of  tho  moet  auitable  operation  for  their 
removal,  and  consequently  also  to  some  extont  to  Ihe  prognosis  of  the  reault 
of  operative  interference. 

A  oumber  of  teru\s  are  in  usc  to  defngnato  tho  stage  at  nhich  a  pro- 
gressive  cataract  has  arrived.  Tlms  in  any  particular  čase  the  cataract  may 
be  "incipient,"  "advanced,"  "ripe."  or  "ovcr-ripe."  The  meaning  of  the 
first  t\vo  temis  is  self-evident.  A  cataract  is  ripe  when  the  whoTe  of  tbe 
lens  has  lost  its  normal  trdnsparency.     ^Vs  a  rule  the  eclerosed  central 
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portion  of  the  lenjB,  wluch  is  met  with  after  the  age  of  abont  thirt^,  and 
which  fonns  aa  age  advancefl  a  greater  and  greater  proportioa  of  the  wholQ 
lens,  the  so-called  "  nucleuB  "  of  the  lena,  doee  not  at  firet  participate  in  the 
lo3S  of  trunspurencj.  It  ih  tlierefore  the  totalitj  of  the  surrounding  and 
more  superficial  or  "  coitical "  portion  of  the  lena  which  is  the  aite  of  a 
degeneration  causing  the  transpiirenc^  to  be  loet 

When  the  whole  "  cortes  "  naa  Ijecome  in  transparent,  theu  the  cataract  is 
said  to  be  ripc.  The  term  "ripo"  bas  reference  to  thecircumstance  that  the  lena 
proper  is  then  readily  removed  out  of  its  capsule  Liko  a  ripe  nut  from  its  shell. 

The  fnither  progresaion  of  the  degenerative  changea  wbich  have  caused 
the  total  iutraD6}iHrcacy  Iciid  to  orer-ripe  cataract.  Thu«  tho  cortox  aLay 
beoomc  liquifietl  or  cretaceous.  In  addition,  the  lens  capsule  m&y  in  part 
(over  an  urca  correaponding  to  that  left  uncoverod  by  a  semi-dilatod  pupil) 
participate  in  the  loss  of  traD3parency  or  the  suspen6ory  ligament  of  the  lens 
undergo  degenerative  changea.  Theae  latter  obangea  are  of  importance  from 
the  point  of  view  of  treatment. 

"VVhen  once  the  lena  corlei  has  lost  itfl  tran8parency,  it  is  extremely  rare 
that  the  trunepiireucy  is  regained.  Pnictically  spcoking,  there  is  thereforo 
no  cure  for  catanict  in  the  eenee  that  the  eye  can  recover  its  normal  con- 
dition.  AbBoq>tion  of  the  altered  lens  substance  may,  however,  take  plače 
Bpontaneoii8ly.  In  many  cases  this  can  be  induced  by  snrgical  interference. 
When  the  intransparent  lens  is  thus  got  rid  of  by  absorption,  the  obstacle 
tu  the  fonnation  of  retinal  imagea  is  removed  and  sight  is  reetored.  The 
optical  oondition  of  the  eyo  is,  howevcr,  dilfercnt  from  wbat  it  wus  with  the 
trans}>arent  liuos  in  situ.  Ge[ieraUy  the  uevv  coudition  is  oae  which 
admits  of  less  sharp  retinal  imagea  Sharp  vision  can  then  generally  only 
be  got  by  meaELS  of  a  glaas.  The  objoct  of  most  cataract  operations  is  to  get 
rid  of  the  intransparent  lens.    In  ali  cases  of  total  cataract  this  is  necessarj. 

Cataract  mfty  b«  either  traumatic  or  idiopathic.  However  arising,  it 
is  eBsentially  due  to  some  defect  in  the  nutrition  of  tho  lens  fibrea 

Traumatic  Cataract  is  either  tho  direct  result  of  some  intemiption  in 
the  iDtegrity  of  the  lens  caj«ule,  or  the  indirect  result  of  injury  to  other 
partB  of  the  eye.  In  the  flrst  čase  the  loss  of  transparency  of  the  cry8talline 
lena  is  due  to  its  coming  into  direct  contJict  with  the  aqueous  himiour.  In 
the  eecond  čase  the  injury  to  deeper  parts  of  the  eye  leafls  to  introocular 
chiingefl,  \vith  which  are  iissociated  chnnges  in  the  churacter  or  in  the  amount 
of  the  nutrient  liijiuda  whicli  percolute  tlie  Icus. 

In  order  that  the  lens  muy  remaiu  transparent,  it  is  necensary  that  the 
lens  capsule  should  be  normal  Tho  smaliost  breacb  in  continuity  of  this 
membrane  leads  to  intranBparency. 

A  cataract  caused  by  a  vround  of  the  capsule  makes  its  first  appearance 
i  very  soon,  in  a  few  hours  at  most,  after  the  injury,  and  aftt'rwarda  develoj« 
f  more  or  less  mpidly  according  to  circumstonces.  Ver)'  rarely,  and  ouly  m 
ciisee  in  which  the  Uceration  of  the  capsule  is  very  minute  and  hoa  rai)idly 
cicutriae«!,  the  intransparency  of  the  lens  which  followH  may  remain  partial, 
or  even  8lowly  disappear  altogetber.  This  rare  result  is  ottly  met  witb  too 
in  yGnng  children. 

The  laoeration  of  the  lens  capsule  is  nsually  caused  by  a  perforating 
wonnd  of  the  eye.  OccasionaIly  a  sharp  blow  on  tha  eye  may  cauae  a 
riipturt'  of  the  capsule,  and  the  result  ia  similar,  riz.  an  immediate  loss  of 
trtiuHjiurvncy  of  the  lena. 

Such  cases  of  capnular  injury,  either  by  perforation  or  rupture,  oauao 
then  what  may  be  called  a  direct  traumatic  cataract.  In  otlier  injuries  to 
the  cyo  unasaooiatod  wilh  injur}'  to. the  capsule,  the  oataroct  wluoh  may 
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foUow  is  "  indirect."  An  indirect  traumatic  cataract  oiily  makes  ite  appear- 
ance  weeks  or  months  after  tbe  mjiuj. 

InioPATinc  Catakact  again  may  be  either  "primarT"  and  uncompU- 
cated,  or  "  aecondarj  "  to  80me  other  diseafle  which  of  itself  liiis  caused,  or  is 
likelj  to  cause,  Berious  interference  with  vieion. 

Uf  tbe  prmiury  cuscb,  uncomplicutud  bo  far  oa  any  otber  defect  of  the 
cye  ia  concerned,  two  groupa  may  be  recognised.  Tbe  first  group,  fortunately 
by  far  thc  larger,  includes  ali  the  cases  in  wbicb  there  Ib  no  evidence  of  any 
general  condition  of  inaluutrition.  In  the  second  j^up  there  niay  Ije  more 
or  les«  reaaon  on  the  otber  hand  to  connect  the  loss  of  trauBparency  in  the 
lens  wilh  some  such  condition  as  albuminitria,  diabetes,  etc. 

Idiopathie  cataract  wheu  primary  and  occurring  in  an  otbervise  healthy 
individnal  ia  most  common  after  the  age  of  Bixty.  On  this  account  it  is 
U8uany  known  aa  senile  cataract.  There  ia,  however,  no  nece8sary  connection 
between  this  variety  of  cataract  and  other  evidoncee  of  senilitv.  lu  many 
oases  there  seema  to  be  a  more  or  lesa  evident  hereditary  tendency  to 
cataract.  On  the  whole  it  would  appear,  too,  as  if  the  yonnger  the  individual 
affected  with  cataract,  the  more  evident  wa8  ihe  bereditary  prediB]ioHiLion. 

Apart  from  heredity,  which  is  by  no  means  alway«  traceable,  there  does 
not  appear  to  be  any  general  state  aasociated  at  aH  iutimaicly  with  the 
appearance  of  cataract.  Ali  that  can  be  said  ta  that  on  the  whole  there  ia  a 
tendency  increaaing  with  age  for  the  nutrition  of  the  lens  to  bccome  im- 
paired,  and  that  this  teudency  ia  greater  in  some  familie^  than  in  others. 
Probahly  the  structure  of  the  lena  itself  prediaposes  to  defective  nutrition. 
The  lena  ia  an  epitbelial  structure,  which,  aa  time  goee  on,  become«  more 
and  more  compressed  and  aclerosed  in  its  central  portion.  Thia  compression 
resulta  from  the  continual  growth  of  new  lena  fibrea  which  go  to  form  the 
outer  kyer8,  whilat  the  old  effete  tiesue,  not  being  removed,  gradually  accumu- 
lates.  The  oldest  and  most  homy  portiona  of  the  lens,  instead  of  being 
rubbed  off,  aa  in  the  akiu,  are  thua  coUected  in  its  centre.  Thia  arrange- 
ment  of  itself  aeems  to  predispoac  to  difficulties  of  nutrition.  Theao  diffi- 
cultiea  are  more  ina\iperable  in  pome  individuals  than  in  others,  altogether 
indcpendent  of  anything  but  mere  local  condltiona.  Whatcvcr  be  the  true 
and  complete  esplanuLion,  it  ia  of  practical  importance  to  recoguise  that 
the  term  senile  as  applied  to  cataract  haa  only  a  restricted  senae.  The 
appearance  of  cataract  is  tberetore  not  necessarilv,  or  even  commonly,  an 
iudication  of  any  general  ljreakdown. 

Most  caaes  of  senile  cataract  are  cortical  cataracts,  i.c.  the  losa  of  trana- 
parency  vrluch  takes  plače  is  limited  to  the  cortex.  In  very  old  people  the 
lens  nucleuB  may  become  clouded,  and  then  nsually  assumee  a  dark  brown  or 
almoat  black  colour.  Thia  is  sometinies,  and  especially  when  the  colour  is 
verv  dark,  callcd  black  cataract  {cataracta  nigra).  A  bctter  term  ia  nucUar 
senile  cataract  Allhough  in  the  aged  the  nucleua  of  the  lena  comprlsea 
almost  the  whole  of  that  stnicture,  so  that  very  little  cortex  remains.  the 
true  nuclcar  senile  cataract  not  being  attch  an  esaential1y  degenerative 
change,  a  nuclear  cataract  doea  not  cauHe  such  a  complet<e  loaa  of  viaion  as 
is  caused  by  an  ordinary  ripe  senile  cataract. 

DiAGNOSls. — Mere  inaj>ection  of  the  eye  reveals  a  grayi.sh  opacity  in  the 
pupiL  The  pupil  iteelf  ia  freely  movable,  coutrjicting  aa  Hght  falle  into  the 
eye,  and  dikting  when  the  eye  is  shaded  from  the  light.  The  liistory,  too,  is 
one  of  graduaily  increaaing  blindneas  until  the  detaib  of  objects  have 
become  indiscemible,  and  only  the  movement  of  large  bright  objects  in 
front  of  the  eye,  or  it  may  be  only  the  difference  between  light  and  dark- 
ncss,  can  be  made  out. 
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Tfae  earlicr  stagcs  of  cataract,  as  weU  as  the  difTerential  diagnosis  bet;ween 
visual  defects  due  to  inlransparencies  of  tlie  lens  or  to  otber  oausee,  can  onljr 
be  made  with  the  ophthalmoscope.  Any  intransparencj  in  the  dioptric 
media  (the  vitreous,  lena,  aqueou8,  and  coraea)  appeara  in  the  diac  o(/nndvs 
rejla:  (seo  "  Eye,  Eiuunination  of  ")  aa  a  dark  area  interrupting  its  continuity. 
AVhen  dark  sjMts  are  Been  in  thia  \ray»  the  diagnosis  of  the  site  of  the  in- 
tran8ijai*ency  has  nest  to  be  made.  A  prelijmnary  esaminatiou  of  the 
comca  and  aqueou8  made  by  ohHque  illumitiation  euablcs  us  to  see  how 
far  auy  intranBparencies  in  these  parts  contribute  towarda  the  appearancea 
seen  with  the  ophthalmoscope.  If  there  are  no  corneal  nebula?  and  the 
aqueou8  is  clear,  these  parts  of  the  eye  can  be  excluded.  and  the  question 
then  is  whether  ihe  dark  areaa  interrupting  the  fuudus  reflex  are  due  to  in- 
transimrencies  in  the  lens  or  ^-itreous  humour,  Opacities  in  tlie  vitreous 
are  often  movable,  i.e.  move  independently  of  the  eye  when  once  aet  in 
motion  by  eyo  movcments.  Lens  opacities  are,  on  the  otber  hand,  stationorj. 
The  difierential  diagnosis  is  u8UHl!y  oaaily  made,  although  in  somo  casee 
of  opacities  Iying  far  forward8  in  the  vitreous  there  may  1«  souie  ditticulty. 

Tht  pupU  in  old  pfojile  often  appears  gray  or  fp"eeni.sh  gray.  It  pre- 
eonts  then  a  very  diflerent  appearaiice  from  the  dark  Mačk  pupil  seen  in 
earlier  life.  This  gray  appearance  is  due  to  light  reflected  from  the  antorior 
surface  of  tlie  leus.  In  young  people  the  superficial  layerB  of  the  lens  have 
a  refractive  indez  very  nearly  equat  to  that  of  the  aqueou8.  Con9eqnently 
little  or  no  liglit  is  rellected  from  the  surfaco  of  separation  betwe6u  these 
two  media.     Tlie  greater  hardneaa  of  the  older  lens,  with  its  conse<)iient 

C  ter  refractive  iudex,  causes  considerahle  reflectlon  from  the  leua  surface. 
i  refldction  is  sometimes  so  great  as  to  give  the  appearance  on  mere 
inspection  of  cataract.  Inasmucb,  too,  as  old  people  often  comphuu  of 
failmg  si^ht  from  other  causes  than  cataract,  it  is  important  not  to  miatake 
the  conditiou  dcscribed  for  cataract.  Ali  that  is  uece8sary  to  make  the 
difiTerential  diagnosis  is  the  dioptric  test  with  the  ophthalmnecopic  mirror. 
AVhen  no  cataract  exi8t8  the  fuodus  reflex,  so  far  as  the  lens  goes,  is  Bocn 
uudiHturbed  throughout, 

Senile  cataract  is  moBtly  met  with  in  both  eyea.  Often  tlie  coudition 
lirst  bcgine  in  the  one  eye  alone.  The  first  appearancee  are  only  seen  with 
the  ophtlialmoscope  and  with  the  pupil  dilateil.  They  are  generally  thoea 
of  rodiating  i>eriphenil  intranaparencies,  the  so-called  strta.  The  atagc  of 
peripheral  stria;  inay  last  for  manj  years  without  appreciably  adranclng. 
Generallr,  however,  the  stria^  l>ecome  continually  more  numerous,  larger, 
and  coonuent.  Only  sniall  chinks  of  clear  cortex  tlien  reniaiu.  Oft^u  this 
gives  rise  to  a  multiptication  of  the  images  of  objecta  seen — wbat  is  callcd 
poljfopia.  Somotimes,  however,  the  vision  remains  amaaDgly  good,  though 
the  cimnges  are  often  aoconipaoied  by  atterations  in  the  optical  oondition  of 
tbo  oya  Weaker  reading  glaaaea  are  then  often  used,  and  the  distant 
Tiaion  is  improved,  it  mav  be  by  conc^ivo  glassc«,  or  if  previously  convex 
oncs  have  li©en  required,  tney  may  no  longer  be  necea8ary. 

The  further  conUuence  of  the  separate  areos  of  intranBparency  leads  to 
the  wbole  of  the  cortex  being  involved,  and  theu  generaUy  pretty  soon  to 
the  cataract  becoming  ripe.  The  period  occupitd  in  ripenituf,  howover, 
varies  very  much.  As  a  rule,  from  the  tirne  the  stri«  first  become  evident 
tiU  the  wnole  oortez  is  intransparent,  there  is  ao  interval  of  tirne  of  from 
two  to  three  year8i  But  there  are  frequent  oxccptionH  to  this,  and  mosUy 
in  the  directiou  of  a  prolongation  of  the  period  of  dovelopment.  It  is 
tberefore  not  safe  in  any  given  čase  to  reaturu  upon  too  detinite  u  progaods 
as  to  the  date  when  the  cataract  wiU  be  ripe. 


There  is  often  a  vei7  eerious  degree  of  blindneca  long  before  the  cataract 
18  ripe.  The  bearing  of  this  fact  upon  the  question  of  treatment  is  after- 
wardB  conaidered. 

The  stago  at  which  operatdon  for  cataract  is  toost  satiBfactorv  is  tlie 
stage  of  ripenesa.  laterference  is  on  the  w!iole  leas  aatiBfactory  before  this 
stagc  has  becn  arrived  at,  aud  stili  lesa  satisfactorjr  whcii  there  is  any 
marked  degree  of  over-ripeoeiH. 

The  mosl  important  point  which  has  to  he  inguired  into  in  the  čase  of  a 
ripe  cataract  is  as  to  whe$her  or  not  the  cataract  is  uncomplicat^.  A  ripe 
cataract,  whilst  it  leads  to  the  loss  of  anj  eense  of  fonn,  so  that  surrounding 
objccts  are  not  seen,  doee  not  materially  interfere  with  the  eense  of  light 
Con8equently  an  iudiWdual  with  a  ripe  cortical  cataract  has  a  good  appre- 
ciation  of  diHerences  in  degree  of  illiiminatiou.  The  light  from  an  ordinar/ 
candle  fiame  in  a  dark  room  can  be  seen,  and  the  diference  at  ouce  recc^- 
nised  when  it  la  shadod  hy  the  obeerver  holding  his  hand  in  front  of  it,  so 
aa  to  prevent  ita  rays  falling  on  Uie  patienfa  eye,  or  the  difference  caused 
in  ilUimination  by  reflecting  into  the  patienfa  eye  the  light  of  a  gaa  jeb 
tumed  down  to  almost  its  lowest  point  and  then  rcmoving  the  retlectlonj 
i-s  at  once  appreciated.  One  circumatance,  then,  which  woiUd  cause  one  to 
infcr  that  the  cye  was  othenriae  healthy,  notvrithstandin^  the  eiistenee  of 
a  ripe  cataract,  woxUd  be  the  poasession  of  a  koen  perception  of  light  On 
the  other  hand,  a  defective  light  sense  muat  cause  suapicion  of  deeper 
diseaae.  AVlien  the  hght  sense  is  very  defective  thero  can  bo  no  doubt  of 
the  exi8tence  of  complication.  And  thia  is,  of  course,  stili  more  the  čase 
when  the  patient  is  unable  at  ali  to  distinguiah  light  from  darkueaa.  This 
condition  is  a  completo  contra-indication  to  operation,  aa  no  sight  could 
then  bc  restored  by  removing  the  cataract. 

Another  point  w-hich  has  to  be  teated  is  in  the  cataractous  eye  called 
the  projection.  Although  unable  to  diatinguiah  ordinary  objecta,  an  in- 
dividual  with  ripe  cataract,  if  the  eye  be  othcnvise  healthy,  ahould  never- 
thcless  have  a  fair  idea  of  the  direction  from  wliich  a  bright  light  comee. 
Thus  the  direction  of  a  candle  flamc  in  a  dark  room,  held  close  to  him  above 
or  below  or  to  eitber  aide  of  the  face,  can  be  made  out.  Although  the  in- 
transparent  lena  is  not  capable  of  formi ng  abarp  images,  it  ia  able,  even  ia 
caaea  of  ripe  cataract,  to  so  far  collcct  the  rayB,  whil8t  scatteriug  most,  that 
a  maximum  illuitiinatiou  of  the  retiua  takes  place  in  and  around  the  plače 
at  Nvhich,  under  normal  conditions,  the  imago  of  the  flame  would  be  formed. 

CONOENITAL  Cataract. — lu  additiou  to  the  forma  of  cataract  already 
enumcratcd,  there  ia  a  %vhoU  aeriea  of  juvenile  and  congenitul  cataracts. 
Theee  niay  be  complete  or  partial,  cortical  or  nuclear. 

It  is  most  important  to  recognise  and  to  treat  congenital  cataracts  as 
early  sa  poaaible  if  they  are  either  complete  or  bo  extenaive  and  denae  as  to 
cause  a  aerious  inif)ediment  to  viaiou.  If  they  aro  not  removed  vrithin  the 
firet  fow  niontha  after  birtli,  the  reaulting  vifflon  ia  rarely  good.  Cataract 
developing  in  eye8  wluch  have  once  acquired  good  sight  may  remain  for  an 
indeiinito  period  vithout  interfcring  with  the  possibility  of  sight  being 
restored  on  ita  removaL  The  inuuediate  reault  of  a  auccessfiU  operation 
in  auch  caaea  is  in  fact  the  complete  rcstoration  of  the  aight,  even  if  the 
cataract  niay  have  i>eeu  there  for  forty  years  or  more.  There  ia  no  ambly- 
opia  tVom  disuae.  It  ia  othenvise,  however,  where  the  early  development 
through  practice,  wliich  is  nece88ary  for  the  perfecting  of  the  eye  aa  a  seelng 
inatnimcnt,  haa  been  reudered  imposaible.  Later  operation  will  admit  of  a 
certain  degree  of  sight  being  acquired.  But  the  acquiring  of  sight  under 
theae  conditions  ia  a  8low,  laborioua  procesa,  ro^uiring  often  much  training. 


It  alwayfl  stops  short  of  perPection — often  much  short  of  it.  Opetationš  in 
tho  earlj  months  of  life  give  the  best  cbance.  The  necessitj  for  early 
operation  is  the  mnin  practical  point  to  keop  in  Tiew  in  connection  with 
8uch  cataracts.  Their  ditignosis  preecuts  no  ditliculties,  and  the  difiercncea 
met  with  in  different  cases  are  onl^  of  scientitic  interest.  Thej  are  almoet 
invariablj'  bikteral. 

A  complete  cataract  exi8ting  in  one  eje  on\y  of  a  cbild  is  aknost 
certainly  of  traumatic  origin.  A  careful  eiamination  of  the  cornea  will 
usuallj*  in  these  cases  reveal  a  8car,  often  a  very  faint  one,  owing  to  the 
rapid  tiesue  changea  of  childhood.  The  scar  indicates  where  the  iierfomtion 
of  the  eve  took  pliicc.  Curioufllj  enough,  parenta  and  others  \vho  bring 
young  children  with  traumatic  cataract  long  after  the  accident  vhioh 
cansed  it,  often  denj  that  any  accident  !ias  taken  plače.  They  uaually 
udmit  it,  howcverj  when  it  is  pointed  out  to  them  that  the  scar  is  visible. 
Sometdittes>  as  for  instance  whea  the  penetration  haa  been  made  with  the 
point  of  a  fine  needle  or  a  tioe  pair  of  ecissors,  the  parente  may  actually  be 
ignorant  at  the  tirne  that  bo  serious  an  accident  has  oocurred. 

One  of  the  most  frequent  forms  of  juvenile  cataract  is  what  is  called 
Imndlar  cataract  Tliis  is  a  |HU-tial  stationary  CAtaract.  It  is  either 
congenital  or  developed  very  early  in  life.  In  lamellar  cataract  only  some 
of  the  Icns  fibres,  which  are  arranged  in  lamellm,  are  intrun.sparent ;  bence 
the  name.  The  defect  of  vision  which  this  variety  producee  variea  in 
degree  according  to  the  podtion  and  nuulier  of  the  intranspanmt  lamelhe, 
The  pupil  ehovvB  oDly  a  moderate  degree  of  opacity,  sometimes,  iudeed,  bo 
elight  that  it  in  difiicult  to  diagnoee  Uie  condition  without  the  ophthalmo- 
BCope.  Tlie  ophthalmoscopic  appearance  ia  characteristic  If  the  pupil 
bc  dilatcd  it  ia  found  that  a  disc-sliapcd  darkening  of  the  fundus  rcflcx 
occupics  a  central  arca  of  it.  Tlie  shacied  area  varies  in  exteut,  appcars 
darker  at  its  margins,  and  is  eurrounded  by  a  clear  zone.  Often  the 
circular  line  corresponding  to  the  znargin  of  the  o^iacitv  is  broken  by  Uttle 
protrufiiona,  which  on  doeer  inapection  are  found  to  be  caused  by  more 
peripheral  intransparencies.  vrhicn,  as  they  embrace  the  edge  of  the  main 
o[Hi('ity,  havc  receivod  llio  name  of  "  ridcrs." 

Lamellar  cataract  is  rarely  uoticed  before  schooling  bas  begun.  Then 
it  ia  found  that  the  child'8  sight  is  lese  acute  thau  uormal.  Objects  are 
hold  closer  to  the  eyee  in  order  to  be  aeen  than  under  nonual  conditions. 
This  attracts  attention,  and  is  usually  suppoeed  to  indicate  the  exiBteucc  of 
mjopia.  Often,  indeed,  and  no  doubt  aa  tho  reaulb  of  this  too  cloee  applica- 
tion  of  the  eyes,  the  condition  actually  doea  become  complicated  with 
myopia.  Anytliing,  in  fact,  which  causes  tite  persiatent  uae  of  the  eyeB  in 
early  life  for  the  seeing  of  objects  which  lie  too  near  to  them  is  apt  to  give 
rise  to  myopia. 


■ 


Tlie  question  which  haa  to  be  determined  in  ali  cases  of  lamellar  cataract  is 
wheiher  or  not  it  is  deHtrable  to  ojvrate.  As  the  oiienttioii  ronsisU  nf  rt<nioviiig 
the  lena  in  Hom*»  mannor  or  other,  anjr  power  of  occominodation  must  nect!t(BaHly 
be  lo«t  aftcr  oponition.  Tliu  question  to  be  considertnl  then  is  vhellii^r  the  im- 
prursment  in  vision  wliich  the  opuratioD  will  cause  id  suflicient  to  coutitcrbnlanc« 
tlie  riak  of  operation,  the  nece)wity  fur  weariiiR  cAlAmct  glAs^niii,  and  the  lo&a  of 
ftccomiuodation.  Obviously,  thcrc  muKt  t)o  ftomc  limit  for  whicli  the  advaatoges 
and  disadvantjigca  are  prclty  equally  lialaiiced.  Thia  limit  will  vary,  too,  acoord- 
ing  to  tbe  individual  vleirs  of  dillereut  operators.  Some  even  go  tho  length  oC 
operatinsT  on  one  eje  only,  leaving  the  otber  untoucbcd,  so  as  to  retain  as  lar  m 
poMiblci  ImjIIi  advantaeea,  that  of  increaaed  visual  Acuity  in  the  operatcd  eve,  and 
retention  of  nccoiuntodation  in  tlio  ooe  vrhich  reniains  unopcratocl  upon.  This,  of 
ooune^  is  done  at  the  ezpense  of  binocular  vision.    It  is  rare  that  such  a  practic« 


u  to  be  racommended.  Iiide«<l,  it  shouM  only  be  resortod  to  when  one  eve  ia 
constdemblj  worae  than  thc  other,  and  at  the  same  tirne  thp  occupation  ol  tlie 
iDtlividual  niakes  it  seem  advantageous.  In  tbis  respect  each  čase  must  be  judged 
on  its  merita. 

A  good  i>ractical  rulo  to  be  guided  by  is  to  reoommend  operation  when  the 
visual  a<.'uity  is  leas  Ihan  f{r,  and  to  advise  the  patient  to  have  nothing  done 
where  tlie  acuity  is  Kreater  than  tliis  limit.  Here,  again,  however,  one  must  to 
some  extent  bo  guided  by  the  wishca  of  the  pationt,  whon  mattcrs  havo  boen 
properIy  explainod  to  hira  or  his  parcnts,  as  woil  as  by  tho  nature  of  the  occupa- 
tion which  lie  follow8  or  vdshes  to  tollow. 

LAniellar  cataract  is  almost  invariablj  bilateral.  It  seeuis  to  stand  in  some 
relation  to  rickets,  though  in  most  cases  tho  iiianifestAtions  of  rickets  are  not 
partiuular]y  pronounoed.  Often  thnro  is  an  alisciiee  of  enamel  on  the  teeth, 
«apeciaUy  the  canines.  CUildren  witli  ooiigenital  cataract  in  auy  furm  are  occa- 
sionally  of  more  or  !e«s  markedly  weak  intellectual  developnient. 

Treatment  of  Cataract. — Notliiug  is  known  to  have  any  definite  eftect  in 
checking  the  progress  of  cataract.  Tbe  degoneratiTe  procese  seeme  as  a  rule 
to  bc  ao  intimateTy  associated  with  dilficulties  of  nutrition  depending  upon 
the  uatural  atructure  of  the  cry8talline  leua,  and  ao  rarely  dependeut  upon 
general  conditions  of  hcalth,  that  it  ia  nnlikelj  that  the  progreshion  of 
cataract  could  be  iuflueuced  hy  general  treatment.  It  is  conceivable,  no 
doubt,  that  thc  conditions  of  nutrition  might  bc  modiiicd  to  advautage  by 
local  treatment.  Hitherbo,  however,  any  treatment  wbich  has  been  adopted 
to  dis$ipate  cataract  bas  been  by  aeciet  remedies.  The  farouiable  results 
claimed  for  auch  remodics  Iiave  nevcr  beon  eubstantiatcd.  It  ia  even 
doubtful  if  auy  ordiiiary  u»e  of  the  eye8  in  auy  way  iuHueaces  the  process. 
This  being  the  ease  it  ia  hardly  fair  to  impose  upon  one'B  patient«,  as  soou 
as  the  begiuniug  of  cataract  is  diagnosed,  a]\  sorta  of  restrictions  instead  of 
allovring  them  to  have  the  full  use  of  their  eye8  as  long  as  poasible.  Exces- 
sive,  Goutiuuous  reading,  especially  with  a  bad  illumiuation,  may  perbaps  be 
UDdesirable. 

When  cataract  has  advanced  6ulticiently  to  cauae  some  marked  intcr- 
ference  with  sight  it  ia  sometimea  possible  to  get  aome  temporary  improve- 
ment  by  tke  iise  of  o  wcak  mj/driatic  or  miotic  or  hy  suifable  fflasses.  In 
niany  cases  of  advaucing  cataract  it  is  found  that  patients  complain  of 
seeing  very  badly  whcn  facing  tho  light,  or  gencrally,  whcn  the  illumination 
is  strong.  In  reading,  for  instance,  they  prefer  sometimea  an  illumination 
vrhich  is  otherwise  uusuitable  owing  to  being  too  feeblc.  Tho  reason  for 
this  is  that  whcn  the  pupil  is  small  the  totol  urca  of  tlte  portions  of  tlie  lena 
which  reuiaiu  clear  ia  insufficient  to  give  a  bright  enough  retiuat  image. 
With  a  semidilated  pupil,  however,  the  number  of  rayB  going  to  form  the 
image  is  greater.  Ajad  if  the  more  excentrlc  pupillary  portions  of  the  lena 
are  r©latively  free  from  intransparenciea,  the  proportion  of  eifective  ray8  may 
increase  at  a  greater  ratio  than  the  diminution  in  illimiination,  which 
CJiu.-Hjs  the  pupil  to  become  less  contracled.  A  stili  greater  advantage  mav 
under  tbese  conditions  lxj  got  by  causing  an  artiiicial  dilatatiou  of  ibe  pupil« 
The  greater  number  of  ray8  thua  admitted  to  form  the  retinal  image  ia  not 
counteracte<l  by  the  diminished  illumination  nece8sary  to  admit  of  a  natural 
dilatation  of  the  pupil.  Thia  artiiicial  dilatation  of  the  pupil  is  beat  secured 
by  the  use  of  a  \veak  solution  of  sulphate  of  atropine  {\  gr.  to  51.),  which 
may  be  applied  duily,  or  eveu  once  every  second  day.  In  advancing  cataract 
this  should  always  be  tried.  If  it  proves  of  use  it  may  then  be  8afely 
indetinitely  continued.  It  ia  comparativcly  seldom,  oa  thc  other  haud,  that 
a  miotic  by  causing  an  artificied  coctrucLion  of  the  pupil  is  of  use  in 
cataract. 

Fatients  with  cataract  often  suffer  too  from  a  disagreeable  degree  o£ 
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dazzUng.  Thia  U  caused  hj  the  acattcfrmg  of  man^  of  the  ray8  wluch  enter 
Ihc  pupil.  Tbeee  ecattcred  rajs,  miting  with  Ihe  regular1y  refracted  onea, 
disturb  the  ctearaess  of  the  retinal  images,  and  produce  tliis  ilisagreeable 
sensatioD.  It  is  for  this  reasoa  that  cataract  patiente  rarely  face  the  light, 
or.when  they  do,  walk  wilh  their  heads  bent  forwarda  They  fre(iuently  too 
shield  the  eyes  by  holdicg  their  hands  at  the  aide  of  the  face,  or  hy  Hhading 
tho  ejes  io  Bome  other  way.  Sometimes  spectacles  in  the  fomi  of  stcnopaic 
sUts  causc  improvement  in  vision  by  diminifthing  the  amoimt  of  this 
scattering. 

When  the  cataract  in  one  eye  ia  further  advanced  than  in  the  olher,  the 
same  scattering  of  ray8  in  the  worse  eye  camses  tho  \'i5iou  with  both  eye3  to 
be  lees  perfect,  and  aasociated  with  more  discomfort  than  when  the  better 
eyo  is  used  alone.  It  ia  theD  ad^-isable  to  aUow  them  to  read  with  an 
obscure  screen  in  front  of  the  wor6e  eye. 

Anotber  expedicDt  which  may  be  resortcd  to  when  the  sight  ia  insufficient 
to  permit  of  readiug  with  the  proper  correctiou  at  un  ordinary  distance  ia  to 
j^ve  up  any  attempt  at  binocular  reading  and  use  the  better  eye  alone.  It 
is  thcn  prcvided  with  a  glass  of  sufliciunt  strcngth  to  focus  it  for  a  distanoe 
of  6  or  4  or  even  2  inchee  instead  of  for  10  to  14  inches.  The  retinal  image« 
thereby  obtained  are  corre5pondingly  larger,  and  thus  readiug  may  be  cou- 
tinucd  for  a  louger  tlme  than  is  otherwise  possible.  Beading  with  a  hand 
magnifying-glafla  also  Ber\'e8  tho  same  purpose. 

The  various  operations  performed  for  cataract  may  be  claased  undcr 
three  heads — (1)  Beclination;  (2)  Oiscission  :  and  (3)  £xtraction. 

Reclination  or  couching  does  not  ii«eui  to  be  practised  In  oivilised  countri««.  It 
is  a  very  old  operatioii,  and  the  one  whieh  »-as  al  one  tiine  univerejillj*  eniployed. 
The  operation  eonsiated  in  puahing  a  needle,  Gnt*rpd  through  the  sclera,  forwards 
between  the  lena  and  ciliary  bodv,  and  thcn,  by  raising  tho  handlcs  nusliing  tho 
catJU^ctous  lena  hackwardg  into  tne  v-ttreous.  This  operation,  ihouRh  ^>roducing 
neoesi&rilj,  in  ancomplicated  cases,  an  immediate  restoration  oi  si^ht,  wiia 
abaodoned  ovinR  to  tho  frL*quency  with  whicli  it  waB  {ollowed  by  inflamnmtion  or 
glaucoma.  It  must  Ijc  rementbei-etl,  liowevcr,  that  reclination  waa  porformed 
excluMvely  in  the  pre-antirteptic  ix?ri«xl  Ind«e<"l,  not  oniv  wero  no  auti»eptic 
precauliona  taken,  but  some  of  tho  d^scriptions  givon  of  tne  oi)erfttion  make  it 
cloar  that  it  was  eu.stouiary  for  some  o|>eratorH  tt;)  dip  the  cataract  nf^lo  into,  or 
Mmnar  it  witti,  Hubatancea  which  were  more  ltkely  tlian  not  to  be  septlc.  The  risk 
of  reclination  novadayB  could  certainly  not  be  nearly  so  great  as  it  formcrly  w»s. 
Nevertheleea,  as  a  sargical  proceeding,  it  is  inferior  to  discission  or  extra4:tion. 

J}i»eimon  consiat«  in  oj^ning  tho  antorior  capsulo  vith  a  line,  sharp  cataract 
needle)  and  thcn  passiDg  tho  netKllo  deeper  intu  the  substance  of  the  Kns  and 
starring  it  up.  The  aqueoua  huoiuur  is  tben  brought  iuto  direct  contact  with  the 
substance  of  the  lenn,  which  i»  maoeratod,  driven  forward  iu  flocculent  masses  into 
the  ant^rior  chauilx'r,  and  ubaorbed.  The  ahrtorjition  take^  plače  through  the 
chaonels,  »t  the  angle  of  the  onterior  cbamber,  by  which  tho  Hqucou-s  lea^-es  the 
eye.  If  the  discissiuo  has  been  free,  flocculeut  ma^uies  of  tnaceratod  lens  matter 
reiidily  escape  uut  uf  ihe  capsule  and  lie  in  the  aiiterior  chamber.  There  they 
gnulually  l>ecome  le«aened  in  size  as  ab&orption  Hlowly  procetnU. 

In  perfonning  discisaion  čare  most  be  taken  to  make  a  sufHcientlv  large  opening 
in  tbe  capsule.  Whcn  tbc  lens  is  stirred  up  tho  8weliin^  which  taJcea  plač«  as  it 
beooiDOa  maccrat^d  letuls  to  an  extruHion  of  some  of  its  substanco  tnroagh  the 
capmile  wouad  into  the  anterior  chamber.  If  the  vound  in  the  capsule  is  not 
large  enouffh,  as  ia,  for  instanoCL  tbe  čase  if  the  capsule  bas  bocn  tiK'rely  nunctured 
before  tho  lena  has  been  stirred  up,  tho  intracapsulor  swelJin^  which  foUovrs  may 
CKUM  more  or  les«  irritation  of  the  eve  due  to  increased  mtraocaUr  teniion. 
AjMut  from  this,  hovever,  abeorption  docH  not  under  tbeao  circumstanoes  taka 
pHoe  to  readilj,  or  it  may  stop  altogother.  The  operation  has  tben  to  be 
repeated. 

Tho  cntarnct  needle  in  porforming  a  discisiiion  should  lie  paKsed  vpry  oblI(]ueIy 
through  the  coraeo-scleral  umrgiu  into  the  anterior  chamber.  thus  forming  n 
valvular  opening.    Aft«r  haNiug  reached  a  Uttle  beyond  the  middle  of  the  chamber. 
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tli«  capfiule  aliould  be  lightly  cut  by  rsisiag  the  hnndle  of  the  instrument  tiU  the 
point  of  the  nee<Ile  coiues  iii  eonlnct  with  it.  The  needle  point  is  then  dniwn  over 
the  Burface  of  ttie  cansute,  and  luade  to  tear  a  line&r  aperture  in  it.  Tho  instru- 
ment is  then  sliRhtly  withdrftwn  till  its  point  lies  again  free  in  the  anterior 
chnin]>er,  then  again  pushcd  in  suflicicntljr  to  cnable  another  section  of  the  capoule 
to  be  mode  in  the  same  way,  but  in  a  direction  crossing  the  firat  at  os  great  aii 
angle  as  possible.  In  other  wordH,  the  capsule  shuuld  be  opened  by  a  pretty  free 
orucial  inciuon  which  dues  not  pa««  too  acopiy.  After  tliis  in  done  tlie  aeedle  is 
pusiied  into  the  lens  and  gtirredabout.  ('are  must  b«i  taken  not  to  perforate  the 
posteriar  capsule,  vhich  inay  readily  be  done  towarda  the  periphcry  where  the 
lens  in  thianer. 

The  operation  of  diaciasion  done  with  an  aseptic  needle  causes  verv  little 
reaction.  Al)«orption,  however,  takes  placc  very  Blowly,  several  montlm  elapeing 
Ijoforc  l.he  pupil  is  clear.  Occasionallv  after  three  or  four  day8  ^aucomatous 
Bvinptoms  may  develop.  In  chUdron  tnis  is  oft«n  accoinpanied  by  sickne.ss,  and 
tne  eye  becomes  congestcd  and  jMiinful.  It  is  then  ncce«8ary  to  relieve  the  tension 
by  extracting  some  of  the  macerated  len«  froni  the  eye.  "this  is  done  through  an 
op«ning  niade  at  the  corneo-scLeral  margin  witb  a  bent  Iceratome.  The  lens  njatt«r 
is  removed  through  this  incision  alongacuretteCasmall  grooved  instrument  made 
for  this  purjjose),  with  which  the  outer  lip  of  the  vrounu  is  depressed,  and  whicb 
is  introduced  a  short  way  into  the  anterior  chainber. 

This  oj)erfttion  of  linear  pieceineal  extraction  is  very  oftcn  madc  to  follow  a 
discission  even  when  uo  symptutns  of  irritation  have  supen-ened.  The  remoral  of 
tho  cataract  is  thus  hjisteuea  When  proj>erly  i>erfomied,  und  with  due  antiseptic 
precautions,  it  is  a  perfectly  safe  procoeduig. 

Operation  by  diaeission  with  or  without  a  Bubsequent  linear  extraction  is  only 
BuitaDlo  for  cataract  in  younK  ueopie.  Dilibrent  operators,  however,  recognisc 
different  limits  of  age,  after  whicn  disciasion  ahould  not  be  done.  It  is,  generally 
Bpenking,  not  advisable  to  operato  in  this  way  when  tlie  patient  is  more  than 
tweniy-tive.  Too  mut-h  irritation  is  otherwise  opt  to  be  caused  by  the  harder 
central  portions  of  the  lens.  In  any  caso  the  later  a  disci&sion  ia  done  the  more 
neeessai^  'm  it  to  foUow  it  up  with  a  Unear  estraction.  Ah  a  rule  it  is  better  to 
perform  tho  oxtraction  at  once,  and  not  subject  the  patient  to  two  operatioiu. 

Discission  fo11owed  by  Unear  extraetion  is  the  most  sat igfactory  operation  for 
lamelhir  »itaract  in  children.  It  is  aiso  the  operation  generaliy  performed  for 
traumatic  cat«i-act  in  young  peoplo. 

Ertrai-tioti  of  tho  opaquo  lena  aa.a  whole  from  tho  eyo  is  the  mothod  of  operat<- 
ing  which  stili  remaia*}  to  be  deecribed.  There  are  several  diflerent  methods  of 
extraction  in  use.  Tliese  met-hods  mainly  differ  in  minor  detAils.  The  general 
priaciple  of  cataract  extraction  is  to  remove  from  the  eye  a«  complete1y  aa  possible 
the  wliolo  of  tiift  intransparent  lens  in  a  manner  which  is  conducive  to  rapid 
primarv  union  of  the  exterual  wound  made  for  the  purposa  The  wouad  uiust 
not  onfy  occupy  a  position  which  dtiea  not  interfcre  on  cicatrisation  with  visioii, 
but  it  must  1»  so  placerl  that  the  edgrs  lie  in  goofl  apposition  aftor  the  cataract 
is  removed,  and  are  also  readily  nourished.  The  sito  U6ua11y  chosen  for  the 
wound  is  thereforo  the  comeo-scleral  margin.  Some  operators,  hou-ever,  carry  the 
incision  more  or  less  decidedly  into  the  comea. 

The  operation  of  cxtraotion  is  perforuied  with  a  long  narrow  knife,  the  so-callcd 
Gnr>/e  kni/e.  The  incision  into  the eye  isproferablv  made  along  the  upjior  comeo- 
scleral  mftrgin,wheroitisaft€rwardBmoBtfycoverea  by  theupperlid-  In  making  the 
incision  the  knife  is  entered  at  the  outer  side  at  a  point  in  the  corneo-scleral  margin 
on  about  a  level  with  the  horizontal  t/uigetit  Ui  a  seiiii-ditat^d  uupil.  This  is  what  is 
g»nerally  ealled  the  jmnctittt.  The  kiiifo  is  then  carried  rapialy  lurross  the  anterior 
cbamber,  and  a.  r^muter  jruntlurt  m&de  in  the  inner  and  upper  comeo-scleral  mai-gin 
at  a  point  just  opposite  to  the  puncture.  The  incision  should  He  throughout  in 
tho  corneo-scleral  margin,  and  should  be  made  witli  as  little  sauing  mution  as 
pDBsible.  The  wound  should,  in  fact^  be  as  clean-cut  as  possible,  and  occupy  about 
one-third  of  the  comeo-scleral  margin.  If  the  extractton  be  combined  with 
iridcctomj'  a  portion  of  iria  is  next  ezcised,  tho  iria  being  drawn  out  through  the 
incision  either  with  iris  forceps  or  hook,  and  then  suipped  acrosa  with  a  pair  of 
sharp  iris  scissors.  When  the  hook  is  used  tlii^  can  be  done  without  causing  auy 
plin.  ;Vfter  replacing  the  edgcs  of  the  wound  (coloboma)  in  the  iris,  should  they 
ne  caught  at  ali  in  the  extemaT  opening  tho  capsule  is  ruptured  with  tho  cystx)tome. 
The  incision  of  the  capsule  is  made  in  different  wavs  by  different  operators.  Tlio 
main  point,  howover,  to  attend  to  is  that  it  sliould  b«  sufficicntly  free.  This  is 
best  eflected  by  scratching  the  capsule  several  times,  so  as  to  make  surc  that  the 
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enlar^ng  tbe  opening  first  mode  in  that  membrano.  The  cataraetous  lens  is  then 
cauaea  to  beoome  engaged  vrith  its  uppcr  edgo  in  the  extcmal  wound.  Thia  is 
done  by  pressare  on  the  lower  half  of  the  comea.  Wben  it  hos  thus  become 
engaged,  lurther  jpresaure,  followed  by  gliding  tbe  scoojp  used  for  tho  purposc 
upwards,  ciiune^j  the  lens  tu  e^cape  out  oi  the  eye-.  Partioular  eare  mriai  next  bc 
tjucen  to  mplace  any  iris  that  ma.y  be  caught  in  the  ends  of  the  incisiou.  This  is 
i»c.st  done  with  a  soft  caout<?houc  or  ttjrtoise-shell  rtpoiitor.  In  the  proceiss  of 
delivery  it  usually  happena  that  sume  of  the  »oft  cortical  portion  of  the  Icns  is 
rubbed  offand  remains  in  tlio  eye.  Subseauent  gentle  presHure  on  the  comea, 
which  ia  most  convcnientIy  mwJe  through  the  lid,  enables  one  to  get  rid  of  this. 
Tho  preaaure  causc«  the  cxtern»l  wound  to  gaj)c  !ilightly,  and  at  the  same  tiiae 
mbs  the  curtcx  through  it.  Belore  appiving  any  dressing  it  is  neccssarj  to  make 
»ure  that  the  lip«  of  the  wuund  are  in  good  a|)rx)eition,  and  tliat  they  do  not  entangle 
aay  capsule  or  cortex.  The  repoflitor  Bhould  be  run  along  between  them,  ao  au  at 
tbe  same  tirne  to  flatten  out  aay  flap  of  eonjunctiva  whicn  may  ha\'e  been  cut  in 
making  the  inciston. 

\Vhen  cxtraction  is  performed  without  irideotomy,  wbat  is  callod  the  timffle  as 
opposed  to  iho  conibittfd  extraction,  tiie  extemal  wound  has  to  be  made  slightly 
larger.  The  pressure  too  must  be  rathcr  grcater,  as  the  Icns  has  tu  pass  in  front 
of  the  iriSf  vhicfa  necessitates  also  making  the  wound  gape  to  a  grcjitcr  extout.  In 
this  operation  cortical  remains  are  removed  -»rith  the  curette,  and  not  by  pmsHUPe, 
i^ter  the  iris  hiuš  been  carefu)ly  replaced,  should  tbe  pupil  not  of  itseU  havo 
recovere<l  its  circular  shape. 

Thk  QuEaTioN  or  Ihidkctouv  ob  no  Ikidectomv.— Whcther  the  simple  or 
the  combmed  operation  in  to  )x>  preferred  is  one  upon  which  mueh  has  been  &aid, 
and  one  upon  which  difierent  surgeons  boki  difierent  views.  The  attvantages  of 
the  simple  operation  are^  tliat  no  wound  is  made  in  the  iris,  that  the  cosmetic 
effect  ofa  round  pupil  aimed  at  in  this  operation  is  better  than  tlmtof  a  coloboma 
even  when  the  coloboma  is  made  upvraras,  and  that  pcriphcral  attachmenta  of  the 
irifl  to  the  inner  surface  of  the  external  wound  are  iess  common.  The  disarl- 
rontagcs  are  that  cortical  remains  are  not  »o  cai*ily  removod  after  the  deliverv  of 
the  teus,  and  that  prolapsu  of  tho  iris  intn  tho  wound  is  more  apt  to  take  plače 
than  when  iridi.'ctotiiy  is  dond  In  addition,  the  circular  mobilo  pupil  airned  at  is 
by  no  means  alwaya  got  Kurther,  tho  simple  oiMTation  is  not  so  eRsy,  and  on  this 
acoount  alone  not  to  be  recommeuded  to  Lnexperien(.'«d  uperators.  There  ia  no 
difierencc  in  the  result  so  far  as  the  ncuitv  of  tne  restored  vision  goes,  nrhich  U 
gofc  by  the  simple  as  compared  with  the  combined  eitractiun.  Tlie  simple 
extraotton  is  in  other  i-especta,  howeverj  the  more  idoally  perfect  one. 

In  making  the  somewhat  larger  seotion  which  is  requircd  in  the  simple  extrac- 
tion  there  is  some  difficulty  often  in  preventing  the  iris  from  falling  ui  front  of 
the  knife  as  the  anterior  chainbcr  empties.  Tlie  blade  must  thereiore  be  kept 
pusbed  well  forward,  raising  as  it  were  the  cornea  from  the  chamber.  A  miotic 
should  also  be  used  immediately  before  making  the  section,  so  that  as  soon  as  the 
iris  is  returued  ihe  pupil  may  bo  contractetL  The  eye  should  bo  examined  from 
half  an  hour  to  an  hour  after  the  op«nition  is  completvcL  If  the  pupil  at  this 
stAge  is  found  to  beoontracted  and  quite  circular,  there  is  practieally  no  danger  of 
iris  prolapse  taking  plaoe.  II  on  tbe  other  hand,  it  is  not  circular,  but  hitched  up 
tcmarda  tiie  wound,  tlie  round  movable  pupil  aimed  at  will  not  be  got,  and  there 
ii  in  addition  a  strong  probability  tlmt  liBaling  wiM  be  impeded  and  more  or  leai 
aimeoessary  risk  runliy  prolapse.  IJndcr  these  circuTtistances  the  best  tbing  to 
do  undoubt*dly  ij*  to  pcrform  an  iridectoiny  at  once,  and  thorofore  convert  the 
simple  inti:>  tho  combined  extraction.  This  ts  very  much  more  &atia£actory  tlian 
any  trcatment  of  prolapse  at  a  later  stage  in  the  healing  proceas.  In  the  experi- 
ence  of  the  wnter  this  abaiidonment  of  the  inteuded  simple  extractiun  is  required 
in  10  per  cent  of  ciises  in  which  it  is  begun.  In  tliis  respect,  however,  individnal 
diflerenoes  must  of  course  exist. 

This  is  hardly  the  plaoo  to  discuss  fully  the  relative  merita  of  tbe  simple  and 
oombined  operations.  Some  surgeona  perfonu  eiclusivelj  tbe  fonner,  and  some 
eaiolanveIy  the  lattei\  whil8t  othera  again  make  a  selection  of  caaes  whicb  appeor 
to  thetu  most  suited  for  the  one  or  other  method  of  operation. 

Tbe  writer  after  a  vory  cjtcnsive  esporionce  of  iMitb  operations  wouId, 
however,  oSer  the  followin^  arivice  to  les«  experiencod  operators  :— 

1.  Do  not  atterapt  the  nmple  operation  at  aH  unlil  safHcient  experience  of  tbe 
combined  operation  has  been  obtainc«J  by  the  porfoniiance  of  two  or  tbree 
hoodred  extractions. 


176        ^^^^^^         CATARACT 

£.  Tn  tbo  first  simple  extnMitions  undertaken  select  cosns  of  ftilly  ripe  cataract 
in,  comparativety  ttiHsakiiit;,  yuuug  iiidividuals,  tm.y  up  to  tbe  agc  of  sixty  or  SLxty- 
five. 

3.  Do  not  hesitate  to  abandon  the  aimple  extraction  aimed  at  wh6nover  thc 
conditions  above  described  indicate  a  risk  of  more  or  lesa  troublesonie  prolapse. 

It  occasionaUy  bappoiui  tbat  when  the  attempt  is  being  made  to  reniovo  tbe 
lens  by  pressure  on  tiie  comea  a{t«r  tbe  capaule  bas  been  ruptured,  ritrcoua 
humour  preseiits  at,  or  escapea  by,  tbe  ext«rniu  wouud.  Presaure  bas  then  to  be 
abaudonod  and  tbe  lens  ha«  to  oe  taken  out  vith  the  vutis.  Tbis  inatrumeut, 
which  consists  of  a  fine  stocl  loop,  is  inserted  liebind  tbe  lens  by  being  geutl^ 
loroeil  past  its  upper  margin  with  a  aligbt  eide  to  side  movement.  As  soon  as  it 
hat  slipped  far  enoueh  biick  it  is  punbad  duwnwan]s  so  that  tbe  lens  comee  to  Ho 
npon  it.  The  veotia  is  tbeii  8lowly  witbdrawn  with  tbe  lens,  which  is  at  drst  kept 
pressed  up  asainst  tbe  back  of  thc  cornea  until  it  has  so  far  escaped  froiu  the  eve 
that  it  readiry  coiues  away  altc^ether.  Aftor  this  prooeeding,  if  the  lips  of  the 
wound  do  not  He  in  good  appOBitioo,  the  iris  scitaors  sbould  be  used  to  cut  aorofis 
any  vitreous  whieb  protrudes. 

This  accidcnt  inay  occur  from  want  of  čare  in  tbe  uso  of  tbo  cjstotome  or  by 
too  great  straining  on  the  patieat's  part.  Tbe  suspensory  ligament  is  then 
ruptured.  In  Bomo  caees,  eai)eciaUy  wherB  tbe  cataract  is  over-ripe,  it  raay  bo 
impo^ttiible  tu  preveut.  AJs  it  is  a  complicatioa  wbich  carmot  always  be  foreseen,  a 
vectis  should  alway8  be  at  band  when  performing  a  cataract  extraction. 

A  CMisiderable  lofiB  of  vitreous  may  take  plače  vitbout  impairing  tbe  result  of 
a  cataract  opei*ation.  Yot  thcro  can  be  do  doubt  that  with  the  loss  of  vitreous, 
which  i$  nover  i-eplaced,  the  future  of  the  eye  is  not  so  seoure. 

Auother  coiuplication  wbich  often  calU  for  some  modifioation  of  tbe  method  of 
operating  is  the  coesistence  of  capsular  cataract.  \yben  the  capsular  tbickening 
is  not  very  oxtensive  tbo  cxtraction  may  bo  perfonncd  in  the  ordmary  way.  With 
ft  large,  cfonsc,  capsular  cataract,  bow'over,  it  is  bcat  to  extract  a  portion  of  the 
capaule  instead  of  merely  indsicg  it  before  the  lenticular  cataract  is  removed. 
Thia  is  done  with  capsulc  foroeps,  of  w]ticb  tbere  are  various  patterns.  Extraction 
of  the  uorLJon  of  capsulo  muftt  be  done  carofully  by  gently  uiuving  the  forcepa 
from  sine  to  sido  aa  it  is  being  withdrawn  after  having  obtainod  a  good  hold  of 
the  membrane. 

AiTKK-TREATMENT  OF  CATARACT  EXTRACT!ON. — Though  DOt  absolutelj 
necessary,  it  is  a  good  precuution  to  take  to  keep  the  patient  iu  bed  for  two 
or  threo  dayB  after  operatiou.  This  is  the  bekt  way  of  as  far  as  possible 
securing  rest  to  tho  eye.  Wliero  this  treatment  provea  very  irksome,  as  it 
is  apt  to  do  iu  vetj  etout  or  in  diabetic  individuals,  it  is  bettei  not  to 
insist  iipon  it. 

Witri  regard  to  dressinga  difterent  ideaa  obtain.  Some  sumeons  do  not 
tie  up  the  eye  at  alL  Others  apply  some  sort  of  dressing  ana  bandaging, 
which  is  retiiiiied  for  a  varying  time  afterwarda.  Others  again  tie  up  both 
iiye8.  Cataract  estraction  is  an  operution  in  which,  given  a  healtliy  e^e, 
rigid  anliseptic  precautioria  as  reganla  the  iusLruments  u»ed,  and  a  certain 
amouut  of  skill,  and  particularly  quicknes8  in  perfonning  the  operatiou,  the 
teudeocr  to  healing  is  fortiuiately  cjiiitu  remurkablc.  On  tlus  account  it  is 
practicaUy  impcesible  to  ju8tify  any  chiim  of  superiority  for  oue  method  of 
after- treatment  over  any  otlier  wliiuh  is  not  altoguther  irrational.  The  rule 
in  such  a  čase  should  lie  to  en*  rather  on  the  eafe  side.  It  is  fcherefore 
probably  on  the  whole  liest  to  tie  np  the  eye  which  bas  been  operated  on  for 
n  few  day8.  Threo  or  four  day8  is  auflicient.  Tlie  tlresaing,  too,  may  be 
changed  once  a  day  and  the  eye  examiued  at  each  dressing.  The  surroundiug 
light  should  also  not  be  ezcessive  wbero  it  is  possible  to  control  tliis.  The 
tyiiig  up  of  the  othcr  eye  doee  not  seem  to  secure  any  greater  rest  to  the 
one  operated  upon,  as  the  patient  in8tiuctively  kecpa  it  closcd  for  the  first 
few  hours  uutil  healing  is  BuflSciently  advanced  to  prevent  movement  giving 
rise  to  any  pain.  As  in  many  casea  too  such  treatment  is  found  to  be  very 
trying  to  tbe  patient,  it  is  better  to  avoid  it. 


exc«ptioi] 
&fter  extractioa  is  when  there  is  on  evident  risk  of  infectioo  from  local 
sources,  as  there  ia,  for  inst&nce,  particularly  in  patiente  sufTeriog  at  the 
same  time  from  bleaorrbcea  of  the  lacrymul  sac  lu  thesecasea  it  is  better 
to  leave  the  eye  alio;^eiher  uncovered  Wbere  this  complicatioa  exisbs  it  is 
also  a  good  phin  to  dust  freely  fiaely  powdered  iovloform  on  tho  wouiid  im- 
mi:>dialely  after  the  operatioo  is  coiopleted.  The  puruleut  secretioa  sliould 
subsequently  be  corefuUj  removed  from  tho  lids  two  or  three  times  in  the 
twenty-four  hours  by  irrigation  with  an  autiseptic  lotion.  In  view  of  the 
risk  of  infection,  too,  the  operabioa  for  u  cataract  which  is  compUcated  in  this 
way  should  be  doue  as  (|iuckly  as  poaaible.  It  is  eapeciallj  important  that 
uo  proloDged  efTort  sboald  be  mode  to  retnove  corbex,  as  every  momeab  and 
evcry  moremcnt  of  the  eye  may  be  supposed  to  increase  the  chances  of 
uiicro-organisms  scttUng  in  the  wound. 

As  a  general  rule  the  anterior  chamber  is  found  to  bo  reformed  in  a  few 
hours  after  extr&ction,  not  in£requently  indeed  even  within  one  hour.  Thia 
meanB  that  after  so  short  a  time  sutlident  agglutination  has  taken  plače 
between  the  lips  of  the  wound  to  admit  of  the  retention  of  the  aqueou8 
bumour.  The  cleaner  the  section  and  the  more  perfect  the  apposition  the 
more  rapid  is  thia  primary  union.  Hence  the  importance  of  a  sharp  knife 
and  the  absence  of  sauing  movemen  ts  in  making  the  aection,  as  also  tlie  final 
cleaning  of  the  wound. 

yery  Uttle  reaction  takes  plače  os  a  rule.  Thcre  is  uauaUy  a  little 
congestion  merely  of  the  \'easels  in  tlie  neighbourhood  of  the  wound.  This 
congestion  increases  Blightly  dtiring  the  tlirec  or  four  dayB  that  the  wound 
takes  to  consolidate.  Auy  further  reiiction  is  due  to  varioua  cauaes.  The 
moet  important  is  iDfection  of  any  kind  during  opcration  or  from  local 
Boarcee  before  healing  lias  advanced.  Other  canses  are  the  irritation  of 
cortical  remains  and  antiseptics  introduced  by  instruments.  A  superficial 
conjunctival  irritutiou  often  foUow3  from  too  prolouged  tying  up  of  the  6yo 
or  from  the  too  frequeut  use  of  anUscptic  lotions. 

O/  th«  Betulti  o/  Infeetion  the  wor«t  and  must  dreaded  is  prim&rrsnppunt- 
tion  of  the  cornea.  Thit  geoerally  le^ds  to  cuoiplete  de«trui.-tion  of  the  eye. 
Occuuoaiilly  it  stops  ahort  of  thia  either  as  the  result  of  the  looal  vital  re&ction  or 
of  eoergetic  and  tiiDely  anti&eptic  measurea.  An  infection  of  this  kiud  uauallj 
Bhowg  itBolf  within  the  tirst  forty-etgbt  hours  after  operation,  often  indoed  within 
the  first  twenty-four  houm.  The  pationt  complain^t  of  [>aiii,  tlie  Uda  aro  red  and 
■wollen,  and  oo  iospoutiori  of  the  eye  a  grayi8h  intiltration  ia  seea  stretcliing 
tovanb  the  centre  ot  the  oomea  from  the  wound.  An  attompt  should  be  made  to 
oheok  thia  at  once  as  aoon  aa  it  sliows  ita«lf.  This  may  be  doue  by  Bpplying  the 
thenD(>-caatory  along  the  wound  or  by  tlie  use  of  Freahlv  prepared  uhlorine  water 
or  of  pare  Iiquid  carooUc  acid  palnteii  on  thn  wounrl  wit]i  n  tinn  cainel'«  hair  bnuh. 
The  voand  may  tlien  be  dustud  with  dnoly  puwderod  ioduform  and  ali  dreaainga 
removed  from  tho  eye.  If  the  patient  be  old  and  feeble  it  ia  weU  aUo  to  um 
stiraulanCa  freelv. 

Moet  caaes  of  priinary  auppuration  occur  from  infection  wliich  liaa  itH  oriKin  in 
th«  coDJuncLiva  or  tear  aao.  The  caaes  moat  likely  to  go  wrong  in  thid  wuy  are 
thoa«  oomplicated  with  bIenorrh<»a  of  the  tear  aao,  eapeoiaUT  wfaen  this  ia 
oaaodated  vith  blepliaritia.  WheD  tbere  are  no  sueh  evidenoea  tn  looal  infectioa 
it  ia  nearly  alway4  the  caae  that  micro-orgauisina^  bave  been  introduced  by  the 
inatruiuenla.  In  pre-ontiaeptic  times  cxtraction  failed  from  this  cauao  in  a  very 
much  larg^r  pronortion  of  casea  thau  nuw.  Vet  even  al  tbe  present  time  pro1>ably 
no  aur^oon  u  able  to  ateer  free  of  corneal  infection  altogether.  No.  doubt  tliere* 
fore,  tniare  are  exoeptional  oase«  in  which  the  vitjility  of  the  oornea  is  inauthcient  to 
vithataod  infeotioas  which  under  ordinary  circumstanoea  vould  bo  oounteracted. 
Wi(h  riffid  antiaeptio  precautions,  however,  not  more  than  one  <'ye  in  two 
hundrtt)  Hhould  beloat  in  this  way  whertf  the  surrouudiuga  jtort«  are  lida)tby  at 
the  Ume  of  operation. 
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8«vere  atUck«  of  tritia  and  iritioeyciiti»  are  also  set  up  hY  infectioo.  Such 
cuM  seem  to  originAte,  to  £ar  as  la  kDOwti,  in  the  remaina  of  tbe  leoj  tissne.  Lena 
corMs  ha.%  becn  ahown  experin)eDtalIy  to  be  tbe  moet  fkroarftble  tUeoe  in  the  e;e 
for  the  growth  of  organums.  The  result  of  iritis  wbea  the  infliunroation  remains 
limited  to  the  more  anterior  portioDS  of  the  eje  u  to  leave  a  more  or  less  dense 
Hreeii,  cousuting  of  iris,  capsule,  and  fihruious  exodation,  bebind  wbicb  tbe 
vitreoiu  may  be  more  or  lefis  infiltr&ted.  Tbe  contraction  of  the  iritic  eiudaiion 
often  leodi  to  a  greater  or  lesa  obliteration  of  tbe  coloboiua,  wbeii.an  iridectoniT 
baa  been  performed,  so  that  the  pupU  U  drawn  up  tovards  the  eictemal  wotina. 
OccMiooal]^  an  infected  iritis  after  cataract  eztraction  tahy  lead  to  sjnpatbetic 
muchief  {vtdc  "Sjropathetic  Ophthalmitis"). 

Leaaer  degreea  of  iritis  are  trequent.  They  do  not  cause  aDy  dinilacement  of 
the  papil,  thcrngh  some  synechi(u  form.  They  are  probaUy  not  of  an  infected 
iiature,  but  caused  mO(9tly  by  the  irritation  of  remointng  oortez. 

Gfaticoma  ma,y  aUo  occur  as  a  compUcation  of  tbe  bealiog  proooM  ivide 
"  SecoiKlary  Olaucoma  "). 

A  serioas  accideot  wbich  sometimes  occurs,  and  vhich  cannut  be  foreseen,  is 
copious  bleeding  leading  to  detachment  of  the  retina,  which  ia  tbeu  oft«a  pro- 
ti-uded  through  the  oxtomal  wonnd.  Tbis  may  occur  any  time  within  the  first 
twelv(i  hours  after  uperation.  Most  commouly  it  takes  plaoe  alraost  immediately 
Kfterwarda.     The  eyo  has  then  to  1»  enuoleatcd. 

Only  when  the  pupil  ia  perfectty  free  from  cortical  remains  is  the  sight  od 
ijropor  optical  corrDCtion  os  guud  twentv-four  hours  after  operatiun  a»  it  e\-entaally 
becotneti.  As  a  rule,  owing  to  graduai  abfiorption  of  the  matter  left  in  tbe  eye, 
vLuion  slowty  iniproves,  and  onTy  reaches  ite  maiimum  after,  it  may  be,  a  good 
iuaDy  weolca. 

In  by  far  tbe  largest  proportion  of  caaes  the  best  resalt«,  so  far  as  tbe  viaion  is 
concerned,  are  only  to  be  got  by  a  second  operatioo,  wbich  coosists  of  net<Ving 
the  capaule.  This  operation,  thougb  very  s^e  when  properly  done,  should  be 
uvoidfM  whenevcr  the  viaion  is  Rufficiently  good  otnerwisc  for  aH  practical 
purpoaca.  Not  onIy  ia  there  some  immediate  risk  attaching  to  it,  some  CDance  of 
eithor  iuflammatiuu  or  glaucuma,  but  clinicai  evidence  certain]y  appears  to 
Hupport  the  view  that  an  eye  in  which  tho  vitrooua  has  been  diaturbed  cannot  be 
regardcd  aa  auite  so  sofe  os  it  wnul(I  otherwise  ba  Tn  aH  case-s  therefore,  tho 
vitreooB  should  be  dibturbed  as  little  ima  possible.  This  iu  best  attainod  by  making 
the  deeired  opeuing  in  the  c-apsule  with  a  single  cutting  needle  or  lino  knife.  Tho 
iDStrument  should  be  entered  through  the  corneo-acleral  margin  at  a  point  which 
Itea  outaide  of  tho  cioatrix  of  tbe  original  eztraction  wouud.  Ita  point  should 
then  be  passed  through  the  capsule  at  the  opposite  side  of  the  pupil  aud  the 
cuttiug  edge  directe<i  W:kwArd8.  Finall^i',  tbe liandlo  of  the  instrumeot  is  raised, 
causing  the  blade  to  sweeo  in  the  opposite  dir-oction  and  cut  an  opening  in  the 
capsule.  This  should  bo  aone  in  such  a  way,  too,  as  to  prevcnt  the  nccdlo  passing 
deeplv  into  the  vitreous.  In  most  cases  where  needling  is  done  in  this  way  it 
may  be  done  in  tho  course  of  a  fortnight  after  the  first  operation.  The  capsule  is 
then  elastic  and  rcadilv  rotractA  sn  os  to  loave  a  gapjng  npnning  where  it  bas  boen 
cut.  The  contra-indications  tt>  eariv  needling  aru  any  ahnnrmal  dcgree  of 
reoction  foHowing  the  ettractirm  and  tne  nresence  of  niuch  soft  free  cortex. 

In  CAitea  vhere  owing  to  iritis  the  pupil  has  been  cK^sod  and  drawn  up  with  the 
iria  fibres  pot  on  the  atretch,  the  opening  is  best  mado  with  a  pair  of  small 
Bciasors  oonatruoted  for  tho  purpose  (iridotomy  scissors).  An  opening,  which 
should  not  be  too  emall,  is  made  witb  a  keratome  in  the  comeo-Bclerar  uiar^n 
and  the  sciasors  introduced,  with  the  sharp-pointed  blado  puahed  behind  the  iris 
and  the  blant  one  in  front.  As  soon  aa  the  blades  have  passed  over  to  the  opposite 
side  of  the  nnterior  cbamber  a  snip  is  made.  The  cut,  bcing  at  right  angles  to  the 
strctclic<l  iris  fibres,  admits  generally  of  sufficient  retractiou  of  these  to  maintaiu 
ikn  oppning.  In  tho  worst  cascs  a  bit  of  tho  opacjue  Kcreen  baa  to  be  cut  out.  In 
ittl  such  casos,  however,  the  prognosis  is  less  favoarable. 

The  large  0)>eniuK  mado  m  the  eye  for  the  extraction  of  the  crvstalline  lena 
cauaes,  as  micht  Ijr  cxpoctod,  some  alteration  in  eorneal  cur^ature.  This  operative 
iUtigmatism  has  to  be  takcn  into  account  in  determining  the  optirat  correction 
aft«rwu*dfi  reqnired  for  near  and  diatant  viaion.  It  is  somo  tinie— generally  a 
good  TOany  veeks— beforo  tho  amouut  of  the  astlgmatisra  haa  bccome  constAnt. 
The  prmcress  of  oioatrisation  leads  to  ita  gettin^r  gradually  less  and  less  for  some 
titna  Tho  tinal  aatigmatisra  varies  in  amount  in  ditTerent  caaes.  Tbis  depends 
partly  upon  ho\r  tho  scction  has  been  made  and  hov  healing  haa  taken  placc,  but 
also  upon  the  previoua  state  of  tbe  eye  as  r^ards  aatigmatism.     The  operatire 
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astigioatiBm  more  fre<iuently  count«racU  tbau  supplements  a  previousl7  ezisting 
astiguiaiisro,  as  it  is  the  horizontal  meridian  of  the  comca  irhicb  is  most  curv«d 
after  operation.  When  the  foctor  of  prc  esisting  astigmatism  is  taken  into 
Rcoount  it  wiU  bc  found  that  for  the  same  operator  the  iicquinHl  astigmatism  u 
mnch  tbe  same  wbeDever  healiug  bos  taken  a  noriiial  cour«c 

One  que8tion  remaina  to  be  conaidered,  viz.  How  far  in  the  čase  of 
Blowly  developing  caULroct  is  it  iiecessary  or  advisuble  to  waib  until  the 
cataract  is  ripe  before  operatiug?  Thia  ^aestion  \vould  no  doubt  be 
answered  differently  by  different  surgeone.  Tbe  writor  uin  ouly  bere  offer 
Bucb  advicc  aa  bis  own  experit;ace  leads  him  to  consider  souud.  II  bas  to 
be  remembered  that  manr  unripe  cataraots.  e8pecially  in  old  people,  can  be 
extracted  jost  as  readily  and  as  completely  as  can  ripe  cataracta.  In  many 
caaes,  however,  a  good  deal  more  cortex  remains  in  tbe  eye.  Tbe  cortex  ia 
ofben  not  only  leas  readily  removed,  but  being  transjiarent  at  the  tirne  of 
operation,  amnot  be  recognised.  As  the  tirne  taken  for  the  sufficient  cleai-ing 
of  tlie  pupil  depends  upon  the  absorjition  of  remuining  cortes,  uiiripc  extrac- 
tiouB  take  on  tlie  average  8omewbat  looger  before  useful  visiou  is  restored, 
while  tbe  risk  of  iritis  of  ali  kinds  is  proportionately  increased.  A  luuch 
larger  proportion,  too,  r6qutrc  the  second  operation  of  needling.  Against  tbese 
di^dvantages  faave  to  be  put  those  of  having  to  remain  for  years  without 
anj  oseful  d^;ree  of  vision  if  one  vvaits  lili  a  cataract  is  ripe. 

An  eBtam&te  of  tbe  relative  importancc  of  the  pros  and  con^  in  thia  čase 
can  onIy  be  arrived  at  by  pon»onal  esperienue.  The  folJoNving  line  of  action 
is  soggeeted  here : — 

1.  Do  not  heaitate  to  operato  on  cataraot  that  ia  unripe,  provided  the 
patient  bas  othervriao  healthy  eye&  and  adnera  and  the  viaion  is  bo  far 
redaced  as  to  interfere  8eriouBly  with  eomfort,  e.g.  makea  the  reading  of 
anlinary  type  or  the  foUon-ing  of  the  ordinajy  occupation  im])oasible. 

2.  Do  not  operate  on  unripe  cataract  of  one  eye  as  loug  as  the  ubher  eye 
retains  sulliciently  useful  vision. 

3.  Wait  till  the  cataract  is  ripe  in  ali  casoa  in  which  the  risks  of  extrac- 
tion  from  aDy  causo  are  evidently  greater  thau  ueual. 

4.  Do  not  jKsrfomi  preUminary  iridectomy  or  any  other  operation  for 
the  arti&cial  ripening  of  the  cataract. 

The  practical  remilt  of  following  these  rules  is  that  one  oj>erute8  on  a 
much  larger  proportion  of  unripe  than  of  ripe  cataract,  but  that  when  one 
bas  to  n^et  tbe  fallure  of  the  operation  from  senous  Hubsequeiit  eomplica- 
tions  it  18  moetly  in  cases  in  which  tbere  was  not  much  to  be  lost  at  aay 
rate. 

CaraSAcr  Olabbbs.— After  extractioD,  the  e^e,  if  preriou8ly  emmetropic, 
beoomea  neoeMariIy  hypenDetropia  Th«  glasa  whicli  theii  correct«  for  a  distance 
«boii  plaoed  about  15  mm.  in  front  of  it  iaonoof  lODor  lit)  dioptros.  That  is,  in 
tho  condition  of  apkakia  {ahaeace  of  the  cryBtaUino  lena)  tbe  prf)Tioualy  eni- 
metropio  eye  haa  to  be  provided  with  a  glacs  lena  of  +10*0  to  +111)  in  order  to 
•00  diataot  object«  di8tijictly.  The  retinal  imaKe«  then  gotof  eKtemal  objecta 
becide«  being  tharp  are  Urgcr  thati  they  wore  provioiialy  tn  tiie  proportion  of 
about  3:2.  If  the  eye  were  prc\'iouKly  bypenDetrupic  a  stronger  lena  vould  be 
reqatred  for  oorrtK-tion,  e.ff.  if  the  degree  of  hypenuetrupla  W6re  At)  D,  the  glaam 
ftfler  «xtractioii  wouId  retjuire  to  be  +16*0  to  + 171>.  If  the  eye  Wi're  provi(ju>ly 
tnyopic  the  correcting  glass  on  the  other  hand  would  havo  to  be  wcaker,  e.ff.  if  iho 
prenoaa  degree  of  mvopia  were  fiiJ  D  the  lens  after  Dxtraction  would  ha  ve  to  be 
+  6*010  +70;  if  lOOl)  +30  to  +4^0;  if  1601).  +075  to  +11»;  if  gOX»  D,  -  I  60  to 
-1*0  approximately.  In  the  last  čase,  therefore,  the  ojMrative  hyp4irmetropia 
would  nol  altoffether  ctninteraot  the  previoai  mjopia. 

With  the  aiMenoe  of  accommodation  neOMMUily  folIowing  Ihc  removal  of  the 
cryft«lline  leni  {vide  '*  Accomrnodation  "),  a  strongor  glass  than  that  u*ed  for  & 
diatanoe  ti  alwayB  requirod  for  reading.     Aa  a  general  rule  tbe  reading  glaas 
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should  be  about  40  D  stronger  ;  therefore  in  the  čase  of  previouslv  emmetropic 
eyca  + 14"0  to  + 15"0.  But  tnis  depends  upon  thc  distAncc  ftt  wbich  tne  iudividual 
reads.  With  eood  visual  acuil^  ne  uiay  prefer  to  use  a  wnaknr  reading  a}ass. 
Considerablti  alteratiou  iu  foLOiu  is  al&o  gul  t>y  sliding  the  spectacles  up  and  aown 
ilie  noae,  as  their  fttfect  is  stronger  the  further  they  are  removed  from  the  eve. 
In  this  way  what  is  tautamount  to  a  certain  range  of  accommodation  is  practicHlly 
obtaiaed. 

Caturact  leaaes  should  alvftys  be  of  glass,  not  of  crjatal  (pebble).  Glass  doea 
not  transmit  the actinic  rays  to  tho  same  exttint,  and  tho&e  rays are  hurtful  to  the  eye. 

Cataroct  leoses  diminish  the  tield  of  viatou  very  maleha1ty.  Un  this  account 
thoy  should  be  worn  as  large  as  poeaible,  com^tible  with  not  too  grcat  veighi. 
As  a  general  rule  thc  best  rifiion  is  only  obtained  with  spherO'Cyliudrical  lenaes, 
that  is  lenses,  one  surfoce  of  which  is  spherical  and  the  other  cvllndrical.  This  is 
on  account  of  the  aatigmatism  already  referred  to.  SpherQ-cyrindrical  lenses  are 
necd8sanly  heavier  tbau  ordinary  bicouvex  spherical  lenses. 

When  only  one  eyo  has  boen  operatcd  upon  and  the  other  is  of  little  use,  the 
spectacloa  may  couvenieDtIy  be  mado  roversible,  i.e.  the  ono  sido  providcd  with 
tne  distant  and  the  other  with  the  reading  gla»s. 

Cataract  glasses  should  not  be  worn  as  long  as  there  is  much  cortex  left  to  be 
absorbcd.  In  any  čase  it  is  inadvisablo  to  use  them  sooner  than  a  fortnight  a£tcr 
Cxtruction.  When  used  soon  they  have  often  to  be  changed  after  some  months 
owing  to  the  cbange  whicb  takes  plače  in  the  amount  of  operative  astigmatiiiin. 

LITERATURE.— 1.  Orasfe-Sakmisch.  ŽTandbook, 'Ind  edit\an.—2.  Obaepb.  Paperein 
jlnAiv  OpittfialmologU,  rols.  i.-xW.  (wlth  BibUography).— 3.  'WEciLXft-LLM>uLT.    Uandbook. 
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Cathbters  aie  hollow  tubular  instrumenta  for  drawing  off  urine  through 
the  urethra.  They  are  made  of  metal,  of  silk  webbing  imprcgnated  with 
reains,  so  that  they  become  rigid  when  coM  and  are  made  flexible  by  heat, 
of  celluloid,  and  of  red  rubber.  Veuallj  they  are  about  eleven  inches  in 
length,  but  thosti  for  prostatic  casea  niay  be  fiftei^u  or  moro.  Tho  size  of 
English  cathetera  ia  arbitrary,  ranging  from  one-half  to  thirteeu  or  four- 
teen.  Frenuh  ones  are  graduated  froui  one  to  forty,  Ihe  number  indicating 
the  clrcumference  in  millimetrea.  Flexible  cathetera  are  atraight ;  metal 
onee  are  bent  up  for  the  last  three  inches  (or  four  in  the  čase  of  prostatic 
instrumenta),  so  aa  to  form  a  quarler  of  a  cirule  four  inches  in  diameter. 
The  English,  eo-MlIed  gum-elastic,  cathetera  are  provided  with  a  metal 
atilet,  and  if  bent  to  any  ahape  \vhen  wanned  relaiu  it  more  or  less  perfectly 
after  cooling. 

Cathetera  are  cylindrica]  in  ahape,  and  made  with  a  terminal  opening 
at  one  end  and  a  lateral  one  (the  eye)  at  the  other.     The  vcsiciil  end  may 

t~  be  rounded,  or  it  niay  have  a  tlexible  neck  with  a  small  terminal  bulb ;  or 
it  may  bo  stiffened  and  bent  upwardH  (coud^  or  bicoud<5)  to  Huit  varioua 
conditious  of  the  urethra.  The  end  l»eyond  the  eye  muat  be  solid,  so  that 
there  is  no  a[jace  to  lodge  decomiX)8ing  urine.  The  eye  must  be  aunken 
below  the  aurface  and  have  ita  cdges  wcU  rounded,  and  the  aurfaco  inside 
and  out  muat  bo  abaolutcLy  amooth,  {.lolished,  and  aseptic,  or  it  ia  not 
posaible  to  keep  the  instrument  clean  or  aterile.  The  other  end,  if  .the 
catheter  ia  of  metal,  may  be  bent  downward8  to  prevent  urine  Bi>irting  over 
the  bed-clothca ;  if  it  ia  llexible  the  end  ahould  be  enlarged  ao  that  it  may 
not  alip  aoeidontally  Lnto  the  urethra.  The  ordinary  ivory  ciipa  with  which 
they  are  provided  are  a  miatake ;  they  ujerely  harbour  dirt. 
Cathetera  aliould  be  ateriliaed  before  being  used,  and  should  be  kept 
either  in  aaeptic  catbeter  caaea  or  vrrapped  up  in  a  carboliaed  towel.  Metal 
L . 
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and  rubber  ones  can  be  boiled  or  steamed,  or  soaked  in  carboUc  solution  of 
sufficient  Btrength  for  some  Iiours.  Tho  aaeptic  ones  mentioued  already 
can  alBO  be  boiled  without  injury  so  long  as  lhey  are  fcept  straight,  or  they 
can  be  immcrsed  in  a  saturated  solution  of  boracio  acid  for  twenty-four 
hours.  Other  kinds  muet  be  sjringed  Ihrough  beforc  and  after  using  with 
Bolution  of  nitrate  of  silver  or  coiroaive  sublimate  (1-500),  or  be  exposed  in 
an  attnoephcre  of  formalin  vapour  or  of  sulphurous  acid  gas  for  some  bours. 
But  if  tbe  interior  is  rough  it  is  scarcelj  posaible  to  make  it  aseptic.  The 
lubricant  must  be  soluble  in  water,  such  as  boroglyceride  or  lanolin.  If  it 
contains  any  form  of  greaso  tho  cutlLCter  cannot  bc  clcansed  vrithout  soda. 
Tbo  addition  of  an  antiseptic  to  the  lubricaut  is  useful  to  prevent  it  £rom 
decompoaing,  but  it  is  of  no  good  so  far  as  the  Uning  membrane  of  tbe 
urethra  is  concemed.  A  weak  antiseptic  is  uselees,  a  strong  one  too 
irritating. 

Method  of  Use. — The  best  poaition  for  the  patient  is  Ijlug  upon  the 
back  with  the  shoulders  raised  a  little  and  the  thighs  sligbti^  Hexed  and 
abducted.  Clotliing  sliould  be  warm,  but  the  umbuicus  must  be  esposed. 
It  is  often  easicr  to  iutroduce  a  catheter  if  the  patient  is  standiug  upright, 
but  there  is  then  a]wayB  tbe  riak  of  syncope.  The  glana  penis  and  the 
prepuce  should  be  washed  first  witb  soap  and  water.  Then  they  sbould 
be  sponged  over  with  a  solution  of  nitrate  of  silver  or  corroeive  sublimate 
(1-2000),  and  the  fossa  na^cularis  thoroughly  8yringed  out.  The  urethra 
harbours  a  number  of  niicro-organisms  which  are  alway8  liable  to  be  carried 
in  by  the  catheter ;  but  unlesa  it  is  inflamed  septic  ones  rarely  penetrate 
l)eyond  the  fossa.  If  there  is  any  urethritia  the  whole  canal  down  to  the 
membranouB  portion  ahould  bo  douched  out  with  nitrate  of  silver  (1-1000) 
liy  means  of  a  HyTiuge  giviiig  a  recurrent  etream  before  tbe  catheter  is 
introduced. 

Fleiible  inetniments  are  alway6  to  be  preferred,  and  the  softer  they  are 
the  better.  Metal  instniments  are  for  purpoees  of  diagnoais  or  to  overcome 
some  difficulty  whicb  a  flexible  one  canuot.  A  medium  aize  (15  F.)  sbould 
be  tried  first  If  this  faiU  a  smallcr  one  can  be  taken.  When  the  canal  ia 
tortuous  olivary  cathetera  insinuate  thenuelves  the  most  ea8ily.  Coud^ 
ones  fo]low  the  roof,  and  are  therefore  most  useful  whon  there  is  a  dilatatioa 
at  the  bulb  or  a  median  enlargement  of  the  prostate.  Force  is  quite 
inadini.>^^ible;  the  instrument  must  find  its  own  way.  If  the  catheter  is  a 
rigid  ouH  tfie  change  in  the  direction  of  the  urethra  as  it  ^rinds  under  the 
pubes  through  the  triangniar  ligament  must  be  borne  in  mind,  and  čara 
mast  be  taken  to  deprese  the  handle  8utHciently.  FaLse  paBsages.  whett  thej 
do  not  begin  in  front  of  a  stricture,  alwayB  start  from  this  point,  and 

fODeraUy  nin  upwarLl8  and  lMick\vanls  between  the  prostate  and  the  boweL 
f  tbe  finger  is  introduced  iiito  the  rectum  the  least  deviation  oan  be 
detected  nt  once.  In  cases  of  enlargement  of  the  prostate  an  English  gum- 
elastic,  which  lias  l)een  kept  for  some  tirne  over*«ur%'cd  upon  a  stilet,  some- 
times  Baccceds  when  others  do  not ;  or  Hey's  well-known  plan  may  be  tried 
of  pOBsing  the  catheter  down  to  the  obstruction,  withdxawiug  the  stilet,  and 
at  the  same  tirne  gently  pressing  the  inetnunent  onwar£  In  stricture 
ciBOfl  a  catheter  wtth  a  very  long  and  fine  vvliip-like  eud  ljeyond  the  eye 
wiU  aometimes  find  its  way.  Small  metal  cathettTs  require  the  greateet 
čare,  a«  the  points  are  very  sharp  and  the  walla  of  the  urethra  rerj  tender. 
\Vhon  the  object  is  to  draw  ofT  a  lar^  amouut  of  tesidual  urine,  and  it  is 
easential  to  prevent  any  organisms  bumg  carried  into  the  bUdder,  an  instru- 
ment like  Slelchior'5  ahould  1«  used.  Thia  consiste  of  two  tubes,  odo 
gliding  inside  the  olhur.     The  outer  is  of  metal,  and  is  sufficiently  long  to 
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reach  the  membranoue  portion.  Its  veaical  end  is  closed  wjth  a  film  of 
nibber  held  iu  place  by  a  metal  cap.  Aa  Booa  as  tbis  is  in  position,  a 
amaller  flexible  one  is  pushed  down  through  it  aud  througb  tbe  rubber  film 
directlj  into  the  prostalic  ureLhru,  so  that  the  eatheter  which  enters  the 
bladder  is  never  brought  into  coDtacl  wilh  bhe  meatuB  or  the  mucous  mem- 
brane of  tho  anterior  portion  of  the  urethra. 

Vmh  ANU  Spasm. — The  urethm  is  exLeetlingIy  Ben8iti%'e,  especiallf  the 
deeper  portion.  The  paasage  of  an  instrument  throngh  this  is  aIwayB 
accompanied  by  pain  aud  sometimes  by  syncope.  Ali  instrumenta  must  be 
warmed.  Under  the  mucous  membrane  ia  a  stout  Iayer  of  unatriped 
muscular  fibre  wMch  ofteu  grips  the  eatheter  lirmly,  and  prevents  it  for  a 
tirne  from  being  pushed  oa  or  drawn  back ;  but  the  eontraction  alway8 
tires  itself  out  in  the  course  of  a  few  minutes.  A  preliminary  injection  of 
a  few  drops  of  a  2  per  cent  solution  of  cocain  will  prevent  both  pain  and 
Bpaam. 

The  paasage  of  a  eatheter,  e8pecialiy  for  thefirst  tirne,  ia  liable  to  be 
followed  by  consequences,  some  of  \vhich,  euch  as  8yncope  and  shock,  aro 
referable  to  the  rejtex  acUon  of  the  nervous  sistem,  whi]e  othcrs  are  due  to 
tke  introduction  of  seplic  organi^ms  into  the  deeper  part  of  the  urethra  and 
the  bladder. 

SVNCOPE. — Syncopc  is  not  uncommon,  and  mny  be  serious  if  in  an  old 
man  a  large  amount  of  residual  urine  is  6uddouly  allcwed  to  stream  out 
tbrough  a  ftili-sizcd  eatheter  while  he  is  standing  upright.  Shock  is  rarely 
grave  or  general,  but  local  shock,  duo  to  inhibition  of  some  of  the  nerve 
eentres  in  the  lumbar  portion  of  the  spinal  cord,  is  not  at  ali  uncommon.  It 
may  8ho\v  itaelf  by  retention  from  inliibition  of  the  centre  which  controls  the 
act  of  micturition ;  or  by  htematuria  from  congestion  of  the  kidneys  due  tx) 
temporary  vaaomotor  paraly8iB,  or  even  by  suppreasion  of  urine.  Aa  the 
cause  is  a  very  transient  one  the  efiTeots  uearly  alwayB  aubside  without  any 
active  mcasures  being  nece8sary. 

Skptio  PoiaoNlNG. — The  effects  which  are  due  to  the  introduction  of 
septic  organisms  may  l>e  either  local  nr  generaL  The  former  include  the 
intlammatory  affectious  of  the  urethra,  bladder,  epididymia,  and  prostate, 
which  are  so  often  met  with  after  careless  catheterism ;  the  latter  comprise 
the  different  forms  of  what  is  miscalled  eatheter  or  urinary  fever.  Tbe 
bacillus  coli  is  the  most  common  septic  organism,  bat  tho  8taphylo- 
coccufl  aureus,  citrcus,  and  albiia,  the  streptococcus  pyogeue8,  and  the 
bacillus  urese  liquefacieua  ai-e  ali  of  frequent  occurrence,  alone  and  together. 
They  iuay  enter  the  urinary  pas»igos  through  the  blooil-stream  or  the  lym- 
phatics,  invading  the  wall3  first ;  or  they  may  come  down  from  the  kidneys 
in  the  urine,  or  ascend  upward8  from  the  meatus  (esi)eciaUy  in  the  čase  of 
women) ;  but  when  febrile  attacka  occur  after  the  introduction  of  a  eatheter, 
the  organisms  vrhich  cause  them  are  nearly  alway8  carried  iu  on  the  sur- 
face  or  in  tlie  eye  of  the  instrument  It  is  for  this  reasou  that  sterilisation 
is  80  important. 

Tlie  simplest  form  of  urinanf  fever  is  a  rigor  or  ahivenng  fit,  due  to 
absorptiou  through  some  abraaion  (or  perhapa  even  through  tho  unbroken 
surface  of  the  urethra)  of  the  toiins  which  have  been  tormed  by  septic 
organisms  growing  in  the  urethra.  It  begina  as  a  rule,  not  when  the 
eatheter  is  passed,  but  some  hours  later,  after  the  first  act  of  micturition. 
Ali  of  a  sudden  the  patient  is  seized  with  intense  prostratiou  and  chilliness, 
which  is  described  as  being  felt  inside.  Tbe  skin  becomea  rough  and  li\id. 
The  face  is  piuched.  The  eyes  look  sunken,  and  are  surrounded  by  duBky 
ringa.     The  rcspiration  ia  hurried  and  8haIlow.  and  the  pulse  amall  and 
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frequent.  From  the  first  moment,  even  when  tho  teeth  are  chattering 
aud  the  paticnt  shivering,  the  temperature  begina  to  riae,  and  it  con- 
tinues  through  the  peri<xi  of  drv,  burning  heat  which  foUow8  until 
8ciuiL'time8  it  reachea  lOC"  F.  In  ten  minutea  or  half  an  hour,  accord- 
ing  to  the  severitj  of  the  attack,  profuse  perspiration  sets  in,  the  face 
becomes  fluahed,  the  involuntary  muacular  fibre  in  the  ekin  relazea,  and 
there  18  &  sensation  of  profound  relief  although  the  patient  ia  utterlj 
ezbansted. 

Rigora  do  not  occur  eren  after  such  operationa  as  intemal  urethrotomj 
if  čare  is  taken  to  render  the  instrumenta,  the  urino,  and  the  urethra 
aseptic.  Thcy  are  more  rare  after  operations  upon  old  and  dense  cartila- 
giuous  strictures  than  after  those  upon  recent  onea,  not  because  the  germa 
are  fcwer,  but  because  in  the  former  absorption  is  not  bo  easy.  They  occur, 
as  a  rule,  not  wheD  the  catheter  is  passed.  but  afterwards  at  the  first  mic- 
turition,  because  the  passage  of  the  urine  down  the  urethra  raises  the 
pressure  and  forces  into  the  circulatiou  the  touns  which  have  been  fomied 
in  the  inter^^al.  They  seldom  occur  after  eitemal  urethrotomy,  because 
owiug  to  the  open  wound  there  is  no  preasura  After  lateral  lithotomy 
they  aro  very  rare,  even  when  tho  urine  is  septic,  for  the  same  rcason.  And 
the  same  thiug  ezplains  what  haa  been  bo  often  noted,  that,  while  every 
attempt  at  dilating  a  stricture  causes  a  rigor,  free  urethrotomy  or  rapid  and 
compleU:!  atretching  curea  the  patient  at  once  witliout  the  least  rcactiou. 

There  are,  of  courae,  acceeeory  causes.  Any  sliglit  chiU  after  au  opera- 
tion  upon  tho  urinary  organs.  such  as  standing  with  bare  fect  upon  cold 
oii-cloth,  wiU  precipitate  a  rigor ;  and  patients  who  have  beeu  ezpoaed  to 
raalaria  are  e8pecial1y  predisposed  to  such  attacks.  But  these  are  not 
nece88ary,  and  there  can  be  no  doubt,  from  wbat  haa  been  learnt  by  experi- 
menting  upon  animals,  that  the  toxina  are  perfectly  efficient  by  them- 
■aivoBi  even  tbough  the  amount  which  is  driven  into  the  circulation  ia 
infinitemmal. 

The  prognosis  in  tliis  form  of  urinary  toxQemia  is  good  as  a  rute.  In 
some,  fortunately  very  rare  caaes,  the  coLlapse  bas  been  bo  severe  that  the 
patient  bas  never  ralUed.  This  is  rccorded  as  Iiaving  happened  even  after 
the  pasaže  of  a  catheter,  but  most  of  the  cases  have  followed  operationa 
upon  the  kidncy  for  septic  pyelitia  The  expIanation  is  that  the  mani- 
pulation  of  the  kidney  during  the  operatiou  forcos  into  the  open  ends  of 
aome  of  the  reual  venules  such  a  largo  amount  of  tho  toxins  whicb  bave 
been  Iying  staguant  in  the  pelvis  that  the  nerve  centree  are  simply  over- 
whelmed.  Even  whea  there  are  two  or  three  rigors  in  succesaion  tbere 
is  no  great  cauao  for  alarm.  It  U8ually  means  tho  absorption  of  succesaive 
doses.  But  wben  the  rigors  continue  after  forty-eight  hours,  after  the  sur- 
fooe  of  the  wouttd  in  the  urethra  haa  becD  gUzed  over,  it  bocomos  a  que8tion 
whelher  the  organisms  themaelves  have  not  entered  into  the  blood-stream 
ae  well  as  the  toxiiis>  wbether  it  is  not  a  čase  of  septic  infection  rather 
than  of  aimplo  tozcemio. 

Tnie  septic  infection  may,  of  coume,  occur  after  operationa  upon  the 
urethra  as  after  operationa  upon  other  parta  of  tbe  bMly.  There  are  no 
local  Bymptom8,  but  the  rigors  recur  again  and  again,  geaerany  irregularly, 
but  sometimes  with  intervala  aa  regular  as  in  ague.  The  patient  rapidly 
becomea  weaker  and  thinner.  Ferbape  slight  jaundice  sets  in.  There  maj 
be  an  attack  of  diarrhu^  with  peculiarly  ofiensive  motions.  The  pulse 
becomes  more  and  mora  frequcnt,  and  at  length  death  enaues  from 
exhauation. 

Anolher  and  equally  common  fortn  ot  what  is  called  unnary  fever  is 
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more  chronic  and  much  more  inpidioua.  The  moet  tjpical  exftmples  are  met 
with  in  cases  of  enlargement  of  the  prostate  at  the  beginning  of  catheter 
life,  eapeciallj  in  those  in  whom  there  is  a  large  amount  of  reeidual  urine. 
A  catheter  is  passed  and  tho  bladder  partially  emptied.  This  is  repeated 
one  or  twice  a  day  for  several  dajs.  There  is  no  rigor  or  other  Bymptom  of 
note.  The  urine  is  clear,  but  the  Bpecific  gravity  is  low,  and  the  amount 
unduly  large.  On  the  fourth  or  fifth  day  the  bladder  becomes  irritable, 
and  the  urine  is  found  to  1«  a  littk  turbid,  so  that  after  standing  a  gray 
depoeit  of  pus  eettles  at  the  bottom  of  the  Tessel.  The  t-otal  amount  may 
increase  until  it  rcJiche^  scven  or  eight  pints  a  day,  or  it  may  diminish. 
The  reaction  is  generally  faintly  acid,  but  it  rarely  taila  to  become  alkaline 
after  the  first  few  day8.  There  are  often  a  few  hyaline  casts,  and  eome- 
times  there  is  a  little  albtmiin.  There  iB  no  rigor  though  the  patient  may 
complain  of  feeling  chiUy.  The  temperature  only  rises  one  or  two  degrees, 
but  the  pulse  increasee  in  frequency  and  diniinishes  in  etrengih ;  the  tongue 
becomes  dry  and  brovrn,  especially  down  the  centre;  the  appetito  is  loat ; 
there  ie  a  tendency  to  naueea;  the  mind  beeomes  a  little  unsetlled,  and 
then  muttering  delirium  begins  at  night,  and  the  patient  sinks  into  vJiat 
is  called  a  typhDid  state.  Post-mortem  the  bladder  may  be  found  to  be 
large,  with  thin  wall8,  or  small  and  rigid  with  thick  ones,  and  perhaps  sacculi 
projecting  from  them  ;  but  there  is  always  evidence  of  recent  acute  cy8titi8. 
The  ureters  are  dilated  and  fuU  of  ofTensive  urine  and  pus.  The  pelvis  of 
the  kidneya  is  in  the  same  condition.  The  mucous  membrane  ia  dlecoloured, 
with  flakes  of  pus  adliering  here  and  there.  The  apicee  of  the  pyramidB 
are  eroded.  Tho  lddneya  themselves  are  small  and  hard,  and  on  section  are 
eeen  to  be  studded  with  minute  abacesaes  differing  in  shape  and  outline 
aocording  to  the  anatomical  amingement  at  that  pnrticular  »pot.  In  a 
word,  there  is  evidence  everyTvhere  of  lone-standing  disease  of  the  bladder 
and  kidney8  with,  in  addition,  recent  septic  inflammation  and  suppuration. 
The  sjinptoma  are  not  dne  to  8ho<.!k  wLHBed  by  eraptyirg  the  bladder. 
They  are  in  part  the  rcsult  of  chronic  renal  in8afficiency,  in  part  of  septic 
poiaoning.  The  fault  is  in  tJie  bladder  not  being  emptied  proj>t'rly.  A 
certain  amount  of  urine,  a  liquid  in  which  micro-organisms  gTow  exceed- 
ingly  \vell,  ie  bfibituaUy  left  stagnant  in  ita  receases,  Day  ljy  day  more 
and  more  organiams  are  introduced  by  the  catheter,  and  at  last  septic 
cystitis  and  pvelonephritis  result. 

Trea-tmen-t. — Nothiug  speciial  need  be  said  about  8yncope  or  shock  when 
they  follow  the  passage  of  a  catheter  or  aDy  other  operation  upon  the 
urethra.  Ketenlion  of  urine  can  often  be  prevented  by  a  eubcutaneous 
injection  of  8trychnia  given  at  the  time  of  the  operation.  If  it  followa 
in  Bjdte  of  this  a  catheter  must  be  paased  again,  but  not  until  it  is  clear 
that  there  wiU  be  no  relief  without.  Suppreesion  must  be  treated  by 
Bubcutaneous  injections  of  digitalin,  cupping  over  the  loina^  hot  baths,  and 
purgatives. 

So  far  aa  what  is  commonly  called  urinary  fover  is  concemed,  the  maiu 
treatment  is  prevention.  Ali  instrumenta  should  be  sterilised  l>eforehand, 
and  onlv  touched  with  hands  that  have  been  rendered  thoroiighly  aaoptic. 
The  patienfs  bowel8  should  have  been  weU  opencd,  preferably  by  a  purge 
containing  calomel.  nnd  the  urine  should  have  been  rendered  as  resistant  as 
possible  to  living  organisms  by  the  administration  of  intcstinal  antiseptics 
for  some  day8  boforehand.  Salol  and  uaphthalin  I  believe  to  be  the  two 
moet  efficacious,  but  the  former  sbould  not  be  given  in  doses  larger  than 
threo  or  four  grains  at  a  time,  for  fear  of  forming  intestiual  concretions. 
The  patient  aliould  remain  quiet  for  some  hours  after  the  operation,  even 


i 


CATHETERS.  UŠES  AND  DANGERS  OF 


185 


if  it  haa  been  merel^  tbo  passage  of  a  cathetcr  (unleas  he  is  accuetomed 
to  it),  and  great  čare  must  be  taken  to  aroid  anythiiig  that  might  cause 
a  chili 

The  bladder  should  be  emptied  at  the  time  of  the  operation,  and 
micturition  poBtponed  for  as  loDg  as  the  paticot  couveiuently  md.  There 
wiU  tben  bo  lesa  risk  of  absorption.  A  hot  bip  bath  just  before  the  iirst 
act  of  mictuTitiou  lessens  the  chance  of  a  rigor,  not  only  by  its  action  upon 
the  skin,  but  by  the  way  in  which  it  oauses  ali  the  unatriped  muacular 
tibre  around  the  urethra  to  relax,  and  so  lessens  the  pre88\ire  as  the  urine  is 
driven  down.  At  the  same  tirne  the  patient  m&j  l>c  given  a  cup  of  hoL 
tea.  with  souie  brandy,  opium,  and  quinine. 

It  is  probably  ini]>ossible  to  render  the  mucous  membrane  of  the  urethra 
reaUy  aeeptic,  certainly  if  it  is  inflamed;  but  there  is  some  advantage, 
I  believe.  in  washing  it  out  thoroughly  before  such  an  operation  as  interna! 
uretlirotomy,  either  with  a  saturated  solutiou  of  boracic  acid  or  wiih  nitrate 
of  silver,  one  in  a  thousand.  After  a  stricture  has  been  divided  in  this 
manner  I  a!way8  inject  on  to  the  facc  of  tlio  wouDd  twenty  drops  to  half  a 
drachm  of  a  J  per  cent  solution  of  nitrate  of  silver  or  of  protargol,  and  leavo 
it  there.  Tlie  same  thing  should  be  done  at  tlie  neck  of  the  bladder  in  casea 
Id  whtch  a  large  amount  of  residual  urine  is  evacuated.  It  certainlf  checks, 
if  it  does  not  absolutcly  prevent,  the  growth  of  septic  organiams  at  the 
critical  plaoe  and  time. 

If  a  second  rigor  occurs  after  intemal  urethrotomy  or  any  other 
operation  upon  the  urethra.  the  injection  should  be  rejteat*id,  and  a  catheter 
tied  in  so  that  the  bladder  may  l)e  kept  permanently  empty  for  forty-eight 
hours.  Ttiis  renders  further  absorption  alroost  impossible.  It  is  not  wise 
to  leave  the  catheter  longer  than  forty-eight  hours  for  fear  of  causiog 
nrethritis. 

If  the  bladder  becomes  irritable,  or  if  any  deposit  of  pus  makes  its 
api)earanco  aJtrr  tlie  evacuatidn  of  n^idual  urine,  the  sauie  thing  should  l)e 
done ;  and  in  addition,  if  the  state  of  the  bladder  wiU  aUow  it,  the  bladder 
itself  should  be  washed  out  tnrice  a  day  with  corrosive  sublimate  or  nitrate 
of  edlver.  If  this  does  not  aucceed  very  soon.  or  if  it  is  e\'ident  from  the 
shape  of  the  prostat«,  or  the  condition  of  the  bladder,  that  it  is  not  possible 
to  keep  the  ca>'ity  empty  by  tying  a  catheter  in.  there  should  be  no 
hesitation  in  adopting  perineal  drainage  or  even  puncture  through  the 
prostate.  If  septic  cystitiB  is  allovved  to  continue  pyeUtis  and  pyelonephriti8 
wjn  follow.  The  most  succeasful  way  of  atopping  inflammation  of  the 
bladder  ia  to  foUow  the  plan  adopted  hy  naturc  so  far  as  it  can,  and  empty 
tho  bladder  and  keep  it  enipty.  Tlie  dangcr  Ues  in  leaving  a  coUection  of 
urine,  wbicb  has  b«come  converted  by  septic  orgauisms  into  a  virulent 
{Miison,  stagtiant  in  the  poet-pros tatic  poucb.  The  wisest  plan  is  to  adopt 
udetnute  measures  while  there  is  yet  time. 

Very  Uttle  can  be  done  in  these  cases  towardfl  restoring  the  aaeptic 
character  of  the  urino  by  means  of  drugs.  Unhappily,  intestinal  auti- 
aepLios  have  very  little  influeuce  upon  the  urine.  They  may  make  it 
leas  favourablc  ns  a  nutricnt  mcdium  for  the  growth  of  organisuis,  but  tho 
aiiionnt  that  reaches  the  uriue  through  the  kidners  is  not  sufficient  to  kili 
orgtinisms  vhich  bare  already  cstablishcd  theuisclves.  And  it  nmst  not  be 
forgotten  that  ^o  niajority  of  patienta  who  are  attacked  by  this  form  of 
urtnary  fever  are  already  enfeebled  by  long-atanding  renal  inadequacy,  and 
that  aDything  vvhicb  tcods  to  upeet  tbeir  digcstiou,  or  prevent  their  takiog 
Buflicient  nouri^hment,  is  more  likely  to  do  them  harm  than  good.  Quimne. 
boric  acid,   salol,  and   naphthalin  are   the    drugs   whicb   I   have   fouod 
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most  useful,  but  the  patient  musb  not  be  forgotten  while  the  complaint 
from  which  hc  is  suiFering  ia  being  treated. 

LITERATURE.  —  !.  Knoama.  Jieeh.  baet.  tur  fin/eetion  urinaire,  HdaingforB,  ]892.— 
2.  BABIfiVf.  Arc/iiv /Ur  Dtrmat.  und  StfpA.  t.  5,  1883,  p.  636.— 3.  MEH.'iium.  Ojstite  et 
infeetitm  vrinairr,  Pam,  1895. "^-  RovsiNo.  "  Etodcs  cUoi^aoB  et  eipirimenUlo«  snr  let 
uections  iuroctiouaoa  du  voirs  uriomirei,"  Ahti.  des  maladus  dta  orgatus  genito-urinairts, 
Sept.  1897  €t  »eg. — 6.  Melcujok  &nd  RoTsijrn.     Centralblatt /tir  PatA.  dtr  ffamorgans,  1896. 

Cauda  Equina.    ^^c  Spinal  Cord. 

Cautery. — There  are  three  varietics  of  cautery:  (1)  The  actual 
cauterj,  the  application  poiuta  being  usuallj  hatchet-shaped,  globular,  or 
flat ;  (2)  thermo-  or  Paquolin  cautery,  tlie  terminala  being  etraigbt,  curved, 
knife-like,  pointed^  or  liat ;  and  (3)  galvano-fautery. 

HsAT  A  T  wnicn  emplovsd. — This  raay  be  black,  red,  or  white  heat, 
and  variea  according  to  the  object  of  ita  uae. 

Black  Heat. — The  cautery  is  uaed  at  black  heat  aa  a  counter-irritant. 
This  is  uaeful  in  manj-  chrouic  affections  of  honts,  joints,  and  serous  vurri' 
hranes,  auch  as  spinal  meningee,  pleurre,  bur&re,  tendoa  Bheath8>  in  chronic 
conditionaof  spinal  cord,  ncrves,  e8pecially  intercoatal  neuralgia  and  sciatica. 
It  ia  also  of  service  in  hjsterical  Gonditiona,  with  locaLiaed  painfnl  areaSj 
and  in  caaes  of  malingering. 

Eeli  Heat. — It  may  bo  uaed  at  a  duU  or  a  bright  red  heat  (1)  At  a 
dull  red  heat  the  cautery  ia  used  aa  a  aeverer  form  of  counter-irritant  in 
the  couditioafl  mentioued  previoualy,  and  also  aa  a  lia^mostatic  in  casea  of 
heemorrhage  where  a  Ugature  cannot  be  applied,  e.g.  bleoding  from  bone  or 
tooth  aocketa,  or  ooring  from  a  large  surface,  or  in  haemophilic  aubjects. 
OccadonaUy  it  is  r6quired  when  tracheotomy  haa  to  be  performed  throiigh 
a  very  vaacular  growtli. 

(2)  At  a  bright  red  heat  it  ia  not  applicable  aa  a  boemostatic,  the  eschar 
being  too  weak.  It  is  useful,  however,  aa  a  severe  couutur-ijTitaut,  aud  also 
for  touching  fiatulous  openinga,  e.g.  urethra,  rectam,  umbilicua,  Balivary 
ducta,  with  a  view  to  enccuraging  them  to  close.  Phagedffiuic  aores  and 
the  aurface  of  poisoned  wound8  are  often  muoh  benefited  by  ita  uae,  It 
ia  also  employed  for  the  removal  of  urethral  carunclea,  prolapse  of  the 
rectuin,  growing  capillary  n;evi,  ciraoid  aneury8m,  and  also  ignipuncture  of 
hypertrophied  tonsila.  The  employment  of  the  cautery  for  the  removal  of 
Lumoiira  ia  now  abandoned. 

WuiTE  Hkat. — Thia  is  applicable  in  ali  the  previoualj  mentioned  con- 
ditiODS,  except  where  the  h^moatatic  actiou  is  deaired. .  It  ia  the  moat 
useful  heat  to  employ  where  tiasue  haa  to  be  punctured  to  somo  depth,  aa 
in  ignipuncture  of  tuherculoua  glanda,  aa  it  retaina  the  heat  for  a  longer 
tirne.  Negreth  haa  recommended  ita  uae  in  h)T)ertrophy  of  the  prostate, 
the  gland  being  puncturetl  from  the  rectum. 

TBCByiQUE. — 1.  Actiial  CmUery. — When  Uack  he-at  ia  to  be  used  the 
button  cautery,  or  Corrigan'8  button,  ia  the  form  employed,  a  latch  key 
making  a  good  subatitute.  "VVlien  the  cautery  has  been  heated  in  the  flame 
of  a  spirit-lamp  until  the  metal  shaft  close  to  the  wooden  handle  becomes 
BO  hot  that  it  ouly  allow8  of  momentary  painleaa  touching  with  tho  finger, 
it  ahould  be  rapidly  tapped  over  the  painful  areas.  For  red  or  wkitc  heat 
the  caut€ry  ia  placed  in  a  firc,  and  on  removal  ia  applied  wheQever  ita 
temperature  has  reached  the  deaired  limit.  The  hatchet-ahaped  instru- 
ment is  uficd  for  lincar  oauterisation,  tlie  parallel  lines  being  drawn  at  a 
diatance  of  about  one  inch  apart.     Tf  the  flat  form  be  uaed  it  ia  drawn 
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over  thc  mirface  at  the  rate  of  about  one  inch  a  seconA  For  haamorrhage 
the  bleeding  surfacc  is  steadily  seared  by  mbbing  the  caut€ry  over  it,  other- 
wiBe  tho  instniment  may  adhere,  and  in  its  removal  eeparate  the  eechar, 
aud  the  ha^morrhage  may  be  again  started.  If  the  bleedinc  point  is  in 
bone  or  the  eocket  of  the  tootb,  a  knittlng  needle  at  red  heat  bored 
against  the  point  acte  welL 

2.  Sherroiv  Cauteri/  or  Paqueltn'8. — Before  use  the  instrument  should 
always  bo  carefully  tested,  Bpecial  attention  being  paid  to  the  foUowing 
pointe : — The  benzoline  reservoir  ahould  be  only  half  filled,  and  the  benzo- 
line  ehould  be  fresli,  as  it  rapidly  loaes  the  active  and  more  volatile  portions. 
The  blade  shouid  be  heated  red-hot  in  a  špirit  lamp,  and  tben  the  vapour 
pumped  in.  Shouid  it  not  work,  most  probably  the  beuzoUne  ia  at  fault. 
and  the  heat  of  the  hand  over  the  resenoir  may  be  nece8sury  t*>  dieiil 
over  Bome  active  vapour. 

It  is  used  in  the  same  way  as  the  actual  cautery,  but  has  one  great 
advantage,  that  is.  when  it  becomes  adhereut  to  the  tissues  the  temperature 
can  be  raiscd  and  the  cautery  removed  without  detaching  tho  cschor. 
After  uBe  the  blade  shouid  be  allowed  to  cool  and  then  be  dried.  In  igni- 
puncture  for  a  painful  spine,  the  8kewer-8hapcd  cautery  ispushed  through  the 
skin  over  tho  lateral  soft  tisHues,  and  iuaerted  about  |  to  ^  of  uu  iuoh.  The 
punetures  are  made  about  one  iuch  apart. 

The  Dechcry  automatic  cautery  is  another  vanety  of  the  thermo-cautery. 
Here  ether  is  used  iostead  of  beuzoUne,  half  an  ounce  being  sufficient  for 
forty  minutoa'  inoandeaoence.  This  is  a  very  convenient  and  portuble 
form  of  instniment. 

Practical  Toints  in  thk  Application.  —  (a)  When  the  cauterj  is 
employed  at  red  or  white  heat  a  gen^riU  ancesChetie  shouid  be  administered, 
and  if  ether  be  uBed  great  čare  must  be  adopted  lest  the  inflammable 
vapour  become  ignited  by  the  cautery, 

(6)  If  the  constitution  of  Uie  patient  is  enfeebled  by  anaemia,  Brighfs 
diaeaae.  diahietes,  mclancholia,  or  other  cau&e,  the  uae  of  the  cauterj 
at  red  or  white  heat  shouid  be  avoided,  the  reparative  power  of  the 
tiflsaee  being  mncb  diminiahed.  For  the  same  reason  it  ought  not 
to  be  used,  if  from  diaease  or  from  injurj  the  trophic  power  of  a  part 
is  impaired. 

(c)  Area  of  Application. — AU  hairy  parts  shouid  be  shaved,  and  the 
surface  rendercd  aseptic.  AU  open  surfaces,  us  soros,  fistulie,  shouid  be  dried, 
and  any  blood-clot«  present  rcmovcd.  If  tlie  cautery  is  to  be  used  for 
localised  tender  spots  they  shouid  be  marked  before  eommencing  tbe 
application.  Soft  parts  with  thick  skin  are  the  most  suitable  surfacea  for 
applicatioD. 

When  superficial  ali  bones,  nerves,  tendons  shonld  be  avoided ;  also  the 
trachea  and  urethra.  In  brunettes,  tbe  neck,  arms,  and  face  are  better 
avoided  as  permanent  pigmentation  may  result. 

(d)  TuE  LocAL  KK3DLT3.— Tho  effect  at  firet  is  very  painful,  eHpecially 
wben  red  and  white  heat  Iiavo  been  applied.  The  applicjitiun  of  the 
Gautery  produces  burna  of  vahous  degreee  at  the  point  of  appHcation,  and 
"radiation  burns"  in  the  immediate  neighbourhood.  The  eschar  following 
bums  of  the  third  and  fourth  degree  may  take  several  daja  to  aeparate. 
\Vhen  the  cautery  has  been  emploved  as  a  bEemostatic,  the  separation  of 
Buch  eachars  are  upt  to  I«  followeJ  by  ha^morrhage.  After  ignipunoture 
the  healing  may  be  very  b1ow. 

Aftbb-tbbatmknt. — If  there  be  much  pain  anodyneB  internally  may  be 
given.  except  in  hyetehcal  patiente  and  malingerers. 
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In  burna  of  thc  6rst  and  second  degree  a  wcak  antiseptic  ointment 
spread  on  lint  ia  ali  that  is  reqiured  (Bee  "Burna "). 

In  Beverer  forma  of  bura  cold  boracic  compressee  relieve  the  pain.  If 
delay  in  the  healing  is  deaired,  ung.  sabinae  two  pnrls  U)  vaeeline  one  or 
two  parU  Bhould  be  nibbed  in  once  a  day,  and  if  the  pain  so  iuduced  be 
very  great  2  per  cent  to  10  per  cent  cocaine  muy  be  added.  The  eschar 
being  aseptic  doea  not  interfere  with  the  healing  of  a  wound  by  primary 
unioD.  The  disagreeable  odour  of  buming  flesh  may  be  partially  con- 
cealed  by  the  fiimes  obtained  froni  placiug  the  red-hot  cautery  in  some 
ground  coGee. 


CellulItlS.     See  SlTPPimATlON. 

Cervlx  Uterl.    See  Utebus. 
Cephalhaematoma.    See  Head>  Injubiks  of. 
Cerebellum,  Affections  of. 
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ExPERiMENTAL  Phy8I0L00Y.— TnE  striktng  feature  of  ali  experimental  Icsions  of 
the  cereb«illuni  or  of  its  peduncles  is  diftlurlmnce  of  <qtt%lihration.  Tho  results  of 
removal  of  ono  latcrol  lobe,  including  the  iUx*(;iilufi,  aro  practically  the  same  as 
removal  of  the  corresponding  half  of  the  middle  lobe  as  well,  excc!pt  that  iu  the 
latter  čase  the  phenomena  are  more  pronounced  and  persist  for  a  longer  tiine.  The 
increas«  in  the  amount  of  disturljMnfe  is  quite  out  of  proportion  to  the  additional 
amount  of  corebellar  tisaue  remov«!,  so  that  the  iiiiddle  Ioi>e  appeara  to  be  of  more 
functional  importance  than  tho  latcral  lobes.  Aft-er  unilateral  ablation  the  dis- 
turbance  of  equilibration  is  manifeated  in  some  ammals  by  a  tendency  to  rtttation 
aboat  their  lonjr  ftxis.  The  direction  of  thia  rotation  \a  best  dcacrilK.Hl  in  terma 
relattng  to  a  right-handeii  male  8crew,  the  auimal  bcing  considered  as  a  screw,  and 
its  head  as  correspouding  to  that  of  the  screv.  After  removal  of  the  right 
half  of  the  cerel^ellum  the  rotation  is  as  tf  such  a  &crew  were  entering  an  object, 
while  in  left-sided  ablation  the  rotation  is  as  if  the  screw  were  coming  out  ot  an 
object.  \Vhether  this  phenomenon  be  present  or  not  there  is  marked  unsteadiiicsR, 
and  the  inco-ordination  maj-  be  so  great  that  station  and  locomotion  are  uade 
imposaiblo.  VThon  progrcaaion  ia  attempted  the  loss  of  balancc  may  be  eviden<;ed 
by  a  pitching  or  falling  away  from  the  stde  of  thc  Icsion  ;  but  from  this  must  lw 
carefu!ly  distinguished  a  t«udency  to  fall  to  the  side  of  the  lesion  in  conseouence 
of  ineoordiuation  and  motor  partais  in  the  limbs  on  thia  side.  Ferrier  and  Turner 
do  not  admit  that  anytrueparasia  resni ta,aTid  likethem  I  have  becn  unabletofiiidnn 
efferent  path  direct  from  the  cerebellum  to  the  spinal  cord.  but  their  results  accord 
withmyown  in  tracinp  an  efferent  path  throughDeitera^nucIeus,  tho  trnctoccupyinff| 
the  ant^ro-lat-eral  region  of  the  spinal  cord  on  the  same  aide  in  the  poaition  assignea" 
by  Marchi  to  the  tract  aupposed  hj  him  and  certain  other  observers  to  pass  directlv 
from  tho  cerljellum  and  to  degenerate  after  le.qions  limited  to  the  cerebellum.  I 
have  showTi  that  the  motor  ditturf^nncts  met  with  in  the  limbs  on  the  same  side  aCj 
a  lesion  of  the  cerebellum  may  rKtfwibly  firid  explauation  in  the  disturbanoe  of  tho^ 
opposite  cerebral  cort«x  wh)ch  result«  from  a  unilateral  ablation  of  the  cere- 
bellum. That  it  is  on  the  other  hand  quite  possible  that  cfiTerent  impulses 
normally  reach  the  musetcs  of  the  limbs  from  the  cerebellum  by  way  of  the  path 
that  has  been  traced  from  this  organ  to  the  spinal  cord  through  Deiters'  nucleus, 
and  that  to  cutting  off  of  such  impulses  ia  to  be  attributed  the  paresis  which 
resultA  on  cerebellar  ablation,  ia  madc  evident  by  the  results  of  division  of  the 
ioferior  peduncle  together  vith  the  path  from  the  cerebellum  to  Deiters'  nucieus. 
The  attitude  after  removal  of  one  half  of  the  cerebellum  is  very  characteristic, 
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»od  coasisU  in  curving  of  the  neck  and  spine  witb  the  concavitj  to  Uie  fiide  of  th« 
lesioD,  in  oddition  to  vbich  the  bcad  is  tnisted  on  tho  nock  in  such  a  way  that 
tho  aide  of  the  face  corresj^ondinK  to  the  side  of  the  lesion  is  directod  upward.-4. 
That  the  curving  of  tlie  spine  is  tho  rosult  of  sposm  of  the  musclea  on  tho  side  of 
tlie  concavity  socnis  clear,  in  that  attcmpts  to  un1>cnd  tho  i>pino  nieot  with  disttnct 
resistancc,  and  on  dcsisting  the  spine  immediatel^v  bccomcs  archcd  os  bcforo. 
Spium  is  uho  evident  in  the  muscleu  uf  bho  limbii  on  the  liide  of  the  le^on,  uotably 
tne  fore  liinb,  which  is  (.oininonlv  esteiidMi  iti  tunic  s])aaiu.  Thti  iniiuetliate  effect 
noted  in  regard  to  fA/-.  tendonjerk*  after  the  influence  of  the  anmsthetio  has  |>assed 
o^is  an  increasc  of  the  knee-jerk  on  the  side  of  the  lesion  and  diminution  of  that 
on  tho  opposite  side  ;  but  in  the  course  of  forty-eight  hours  the  oppositc  knee-jerk 
also  becomcji  exaggerated  to  a  degreo  tbat  inay  make  it  impo&tible  to  sav  which  is 
the  more  increawd  of  the  two.  In  the  course  of  &ome  weeka  the  kneo-jerks 
graduaUy  become  leas  actire,  and  whUe  that  on  tbe  side  of  the  lesion  remains 
more  aktive  tbao  normal,  in  two  or  tbree  montha  the  opposite  knee-jerk  hai 
retumed  to  aboat  normal. 

It  ia  admittedly  very  diificult  to  test  the  cunditiun  of  rtUan«oiM  $fn»ibility  m. 
animals  ;  uevertheless,  m  iny  expcrinienta  I  wtui  able  to  dL-tertuiue  what  appeared 
to  bo  distinot  blunting  of  »cnsibilit^,  most  marked  in  the  limbs  on  the  side  of  the 
lesion,  and  present  in  lesser  degree  in  the  posterior  limb  of  the  opposite  side. 

The  ocular  dUplacfjfunt  whicti  re.st)lts  fmm  unilateral  nblatiun  is,  according  to 
Luciani,  one  in  which  both  eves  are  tumed  to  the  opposite  side.  I  have  not  been 
able  to  satisf^  my8elf  that  tnere  is  mucb  displacement  of  thn  eye  on  the  same 
nde  as  the  lesion,  but  the  opposite  eye  is  always  turned  outwards  and  downward8 
to  a  variable  degree.  There  is  aUo  ny8tBHgmuis  wbich  is  most  marked  whcn  the 
animal  ia  induceil  to  look  towards  the  aide  of  the  letuon,  and  which  conaists  in 
lateral  jerking  of  the  globes. 

So  atriking  and  pronouncod  are  tlie  disturbanccs  of  equiUbration  and  other 
defocts  conBequent  on  eiperiineutal  lesious  of  the  cerebellum,  that  it  is  most 
turprising  how  rapidly  compensation  is  etTected,  for  in  the  oourse  of  two  or  three 
months  stich  aniiuaU  might  pass  as  normal,  even  to  the  ezperienoed  eye,  until 
certain  minute  ezaminations  aro  made.  Luciani  bas,  howcvcr,  shown  that  such 
componsation  is  not  oticcted  if  the  sensori-motor  c:ort«x  of  the  Kolaudlc  region  of 
the  oerebrum  be  also  destroyed. 

The  cerebellum  is  prone  to  the  same  diBeaaes  as  attack  other  parts  of  tbe 
c«ntnU  nervous  Bjstem.  Hiemorrhage,  softeuing,  abecess,  tuiuour.  develop- 
mental  defecta,  atrophj,  and  degeneratiou  are  ali  met  witb,  but  the  frequeQC7 
with  vrhich  they  oceur  varics  greatly,  both  as  compared  one  witli  anolher 
and  with  siinilar  affections  of  the  cerebrum.  Hseuiorrhage  and  softening 
from  vascular  occlusion  at-e  infinitely  more  coinmon  in  the  cerobnim  than 
in  tho  cerebellum,  wherea8  the  lalter  organ  supplies  no  smuU  proportiou  of 
tbe  total  niuubcr  of  tumours  and  abscesacs  that  occur  vrithin  the  cranial 
cavity.  Indced,  bulk  for  bulk,  the  cerebellar  tiasue  seems  more  Uable  to 
cogeudcr  new  grovths  than  doee  that  of  tfae  cerebrum. 

H^MOiinilAtiE  into  the  cerebellum  is  a  rare  condition,  is  as  a  nile  large, 
and  commouly  ploughs  up  the  lateral  lobe  of  one  aide,  much  of  the  middie 
lobe,  and  niay  evon  cncrouch  to  some  exteut  into  the  opposite  luteral  lobe. 
The  blood  may,  further,  make  its  way  beyoud  the  limite  of  the  organ  eilher 
by  way  of  the  middie  peduncle  into  the  pone,  to  the  eurface,  bccoming  sub- 
arachnoid,  and  spreading  up  under  the  tentorium,  or  it  may  burst  into  the 
fourth  Tcntricle.  Small  htemorrhagee  have  QBually  been  found  in  the  region 
of  the  nucleus  dcnUitus.  It  is  exceptiona1  lo  meet  uith  a  primary  h%mor- 
rhage  of  Iho  peduucles,  although  the  middie  peduncle  may  become  involved 
in  the  wity  alr6ady  deschbed,  or  blood  may  ejtteud  for  some  distanc«  along 
its  fibres  as  a  result  of  a  hj.-morrhage  in  the  pons.  The  branch  wbioh  the 
BUperior  cerebellar  artery  suppUes  to  the  corpus  dentatum  is  ihat  which 
usually  gives  way,  though  nipture  of  a  branch  of  the  ]X)eterior  cerebral 
artery  has  bocn  rcsponsible  for  extravasation  into  the  cerebellum. 

A  cerebellar  biemorrhage  muy  cause  rapid  coma,  terminating  in  deuih ; 
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but  on  the  other  haad,  premomtory  Bymptoina  have  been  known  to  com- 
mence  aa  long  aa  forty-eight  hours  Ijefore  the  definite  evidence  of  anset. 
The  most  notable  of  thead  have  been  headaclie,  giddiiieBs,  and  turning  of 
the  head  to  one  side.  Headache  ia  also  a  prominent  ejTuptom  of  the  actual 
attock ;  the  pain  is  felt  suddenlj  at  the  back  of  the  head  and  neck.  Oft- 
repeated  vomiting  is  another  sjmptom  tbat  occurs  earlj,  and  which  is  very 
rarely  absent,  ivliile  vertigo  ia  alao  conimon.  Rotation,  whieh  ia  an  eiceed- 
ingly  rarc  sj^mptom.  of  cerebellar  disease  in  man,  bas  beeu  met  with  moro 
comiuonly  us  a  symptom  of  htemorrhage  thun  of  any  other  affection  of  the 
organ.  The  eitravasatiou  has  beeu  fouud  iu  the  middle  or  superior  peduncle, 
or  in  one  hemisphere,  and  the  direction  of  rotation  is  aaid  to  have  been  from 
right  to  left  wlien  the  h^emorrhage  bas  been  on  the  right  side  of  the  cere- 
bellum,  and  from  left  to  right  when  it  haa  been  on  the  left  side.  In  the 
absence  of  actual  rotation  there  may  he  a  tized  poaitiou  tovvards  the  side  of 
the  lesion  with  the  head  tumed  to  that  side.  In  patients  that  have  been 
able  to  wulk,  a  reeling  gait  or  a  tendency  to  Bwerve  to  ono  side  instead  of 
prcserviug  a  straight  line  has  been  noted,  and  with  hgemorrhage  in  ona 
lateral  lobe  there  has  been  a  subjeotive  feeling  of  falling  to  the  opposita 
side.  The  pupils  are  as  a  rule  contracted,  though  they  may  dilate  before 
death ;  the  globes  may  deviate  and  may  lose  their  paraUeUsm,  and  there 
may  be  conetant  rapid  nyataguiu8.  Nothing  constant  has  been  found  as 
regards  the  loss  of  motor  jx)W(;r  in  tbese  caaea ;  in  some  there  has  been  none, 
while  in  othera  hemiplegia  has  been  present,  but  with  no  unifonuity  as 
regards  the  side  affccted,  for  sometimes  it  has  been  on  the  same  side  as  the 
lesion,  wherea&  iu  other  caaea  it  has  been  ou  the  opposite  side ;  a  state  of 
things  tbat  is  poasibly  aocounbed  for  by  the  fact  that  the  htcmorrhage  is 
sometimes  limited  to  the  cerebellum,  vtlale  in  other  instances  it  involvcs  the 
pons  as  weU.  Priapism  has  been  obscrved  in  cases  of  hsemorrhage  iuto  the 
middle  lobcj  but  is  probably  due  to  secoadary  interferonce  with  the  pons  and 
medulla. 

SOFTEHING  is  aiso  rare,  and  in  conse^uenco  of  the  free  anastomods  of  the 
vessels  of  the  cerebellum.  only  a  Umited  area  is  usiially  affected.  The 
softening  may  result  cither  from  thromboeis  or  embolism,  and  is  most 
frequently  met  with  in  the  area  aupplied  by  the  posterior  cerebellar  artery, 
in  which  the  tbrombus  may  originate,  or  there  may  be  eztension  of  a  clot  to 
thia  artery  from  the  vertebruL 

Necrotic  softening  of  the  cerebellum  may  occur  without  giving  rise  to 
any  6ymptoms,  whilo  in  cases  in  which  the  cerebellum.  in  only  one  of  the 
parts  affected  in  con8©quence  of  occlusion  of  the  vertebral,  any  sjinptoms 
that  may  re»ult  from  the  cerebellar  condition  are  obscured  by  the  moro 
urgent  phenomena  that  result  from  affection  of  the  pons  and  medulla.  But 
when  a  cerebellar  artery  alone  has  been  occluded,  inco-ordiuation  of  move- 
ment  has  sometimes  been  a  &ymptom,  as  has  hemiplegia  on  the  same  side  aa 
the  softening.  in  one  čase  accompaniod  by  wcakne6s  of  the  facial  muscles  on 
the  hemiplegic  side. 

Ahscess, — OrdiDary  and  pytBmic  abscesscs  may  of  courae  occur  in  the 
cerebellum  as  in  the  cerebrum,  but  a  detailed  de^cription  of  Lliuse  couditions 
is  unnece8sary,  as  they  have  been  dealt  with  in  the  article  on  int]ammatory 
conditions  of  the  braiu. 

TuMOUR. — Tumouis  are  very  common  in  the  cerebellum,  notably  tuber- 
cular,  gUomatouB,  and  aarcomatous  growthB.  CyBts  ara  also  met  with,  and 
when  not  paraaitic  or  the  result  of  old  hiemorrhage,  they  are  usually  cou- 
scqucnt  on  degeneration  and  breaking  down  of  a  new  growth ;  simple  cysts 
are  rare. 
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Tumours  niay  be  situatod  in  any  part  of  the  orgAii ;  they  are  comnionly  (ound 
deeply  seated  on  one  lateral  lobc,  or  the  middle  lobe  may  bc  cliieHy  involved.  A 
not  uncommon  position  fur  growth5  origiuating  in  the  region  of  the  fiocculus  ia  on 
the  external  suitace  lying  betwoen  the  cerotx'^Iiuu  atid  pons,  while  growths  origin 
ating  in  tho  cerebellum  nia^  extend  along  ita  middle  pcduncle  and  iutiltrate  the 
pons  and  medulla  secondarily.  Tumours  more  or  less  ]imit«d  to  one  or  otherof 
the  peduncles  of  the  cerebellum  ha  ve  been  nnly  very  excoptiooaUj  met  with. 

SvMPTOMATOLOG  Y. — As  we  are  not  here  concernecf  Mrith  absce«  of  the  ccreltollum, 
and  aa  the  Bymptom&  wbich  result  froni  hsemurrhage  and  softenizig  bave  already 
be«n  alluded  t<x  the  following  aocount  of  tho  iiyuiptumHtology  of  cerebellar  disease, 
whi]e  not  wholly  inapplicablc  to  othnr  aSection.s  of  the  oi^an,  is  intended  to  relata 
uiaialy  to  tumours,  vliile  the  manifestatious  uhich  att«ad  atrophy  of  the  organ 
are  reaerved  for  aub8equent  and  separate  conKideratiou.  Sufficient  has  bocn  Baid 
on  thece  subjecta  in  the  article  on  intracranial  tumours  to  make  it  unneoessary  to 
rofer  to  headache,  vomiting,  vertigo«  optic  neuritia,  the  effecta  on  tho  pulse  and 
respiratiou,  and  coma. 

Kxp«rimental  p)iytjiio]ogy  Itaa  taueht  U8  two  facts  with  rerard  to  the  cerebellum 
about  nhich  thcre  caii  be  no  cavil  ;  tlte  one  is  that  lesiona  ox  the  otVftn  result  in 
diaturbances  of  equilibration,  atid  tho  othcr  that  tho  influence  whicb  the  cerebellum 
oxerts  on  the  musclos  of  tho  body  is  maii]ly  at  any  rato  direct,  and  not  erossed  aa 
in  the  čase  of  the  cerebrum,  »o  that  a  lesion  on  ono  aide  of  the  cerebellum  is  re- 
spon<ubte  for  certain  defectA  in  tlie  Hiulw  inaiiily  on  the  same  side.  Disease  of  the 
organ  in  man  ainp]y  l)ears  out  the  eipcrimental  finding«  in  regard  to  the  first 
of  thoso  points,  but  in  regard  to  the  second,  evidence  of  a  most  conHicting  character 
is  forthcoming ;  nevertheless  it  behoves  us  to  keep  prominently  in  mind  during 
our  clinical  investigatiouB  that  adirect  relationahip  between  the  cerebellum  and 
muftcies  does  exiiit,  ao  that  we  may  give  due  weight  to  any  cUuical  evidenco  which 
appeara  to  accord  with  this  facU 

It  seema  scarcely  credible  that  an  organ,  lesioDs  of  whicb  comnionly  cause  pro- 
found  disturbances  of  cqui  Ubrati  on,  may  be  the  seat  uf  the  diaease,  with  practi«Uly 
no  iiidication  that  such  cxist4i ;  nevertheless  thi8  is  so,  and,  moreover,  esperimentat 
pliysiology  prci>ares  us  for  what  would  othenvise  seem  to  be  an  anomaly.  Su 
rapid  and  tto  perfect  ia  the  procesa  of  compensation  after  aoute  lesions  of  the 
organ  tliat  we  can  understand  }iow  disease  which  produces  its  effects  Blowly  may 
aUow  of  substitution  and  compen&ation  taking  plače  fiaripoitu  with  the  efleota  of 
dtti^ruction,  so  that  the  A^^mptoms  expccted  of  such  lesions  tnay  never  appear.  The 
COCk^penital  and  othcr  forms  of  utrophy  of  the  cerebellum  may  be  thought  to  militate 
agunat  this  view,  in  that  disturbances  of  equiIibration  are  so  common  and  eo  por- 
sisting  in  such  c»ea  ;  but  in  roality  that  this  is  to  bo  accounted  for  by  the  con- 
comitant  defect«  present  in  the  ccrcbnim,  in  those  caaes  is  proved  by  tho 
experimental  fact  establiahed  by  Luciani  that  compenaation  is  not  eflectod  aitor 
cerebellar  lesions  if  the  aensori-motor  cortex  of  the  Bolandic  region  of  the  brain  is 
also  de!itroyed. 

Disturbances  o/  FquiIihration. — Bolh  tho  Diost  common  and  the  most 
characterijalic  symptom  of  tumoure  and  other  afTectioDB  of  the  cerebellum  is 
eome  disturbance  of  equiUbration.  Tho  patieat  is  iisually  unateady  od 
Btonding,  and  furtber  evidence  of  losa  of  power  of  maintaining  his  equilibrium 
18  mauifested  b^  the  mode  of  his  progrcssioD^  os  the  uusteadiuess  ia  then  at 
its  tnnTimum,  and  thti  patient  reels  aud  staffgere  like  a  druukou  man.  Such 
penona  walk  vith  their  lower  extremitiea  tar  apart,  aud  the  movements  of 
the  limba  are  porformed  in  an  irregular  aud  hast/  manuer,  as  if  attompting 
to  preveut  the  tottehog  truuk  from  falliug. 

There  is  usualij  no  coustaoc^  with  regard  to  the  direction  in  which 
patients  with  cerebellar  ttimour  tend  to  fall ;  sometimee  it  \s  to  the  aide  of 
the  Imion,  und  sometimee  to  the  oppoaite  aide,  or  it  may  be  iu  a  buckward 
or  forward  direction.  Moreover,  there  is  ofton  no  uniformity  even  in  the 
aamo  eubject,  there  being  a  tendenc}'  to  fall  iu  difTerent  directions  at 
diflerent  limea. 

Jiotation  as  a  6ymptom  of  cerebellar  tumour,  though  not  uDknown,  is 
exceediugly  rarc.  Forced  movements  which  compel  the  patient  to  lie  on 
one  side,  so  that  if  he  is  placed  on  tho  other  ho  inunediatelj  retums  to  his 
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formor  poeition,  are  not  quite  8o  rare ;  but  there  bas  beea  uo  coustancy  as 
regards  the  side  on  which  the  paiient  haa  beea  oompcUed  to  lie  ia  conse- 
queace  of  the  forc©d  movement  preventing  him  from  lying  on  the  opposite 
side.  Id  fact  the  same  patient  ha«  at  one  tirne  in  the  course  of  his  illneas 
been  compelled  to  lie  on  one  side,  and  at  some  subsequent  period  it  bau  only 
been  possible  ior  liim  to  Ue  on  the  opposite  side.  Theae  forced  movemeuts 
and  rotatioD  are  indicative  of  leaions  of  the  superior  aud  middle  pedunclea 
of  the  cerebellum  more  commonly  than  of  the  organ  itself.  Although  both 
rotation  aud  forced  movements  aro  so  rare,  it  is  not  so  uncommon  to  meet 
with  a  tixed  attitude  which  may  be  of  some  diagnostic  significance;  the 
head  is  iuuUued  to  oue  side,  so  that  the  ear  and  shoulder  are  approximatod, 
while  there  is  some  rotatiou  of  the  head,  causing  the  chin  to  point  to  the 
side  opposite  to  that  to  which  the  head  inclinea.  There  may  also  be  lower- 
ing  of  the  shoulder  with  slight  curving  of  the  spine,  with  the  concavity  of 
the  arch  on  the  side  to  vvhich  the  head  is  tiltod.  Certain  cases  in  man 
corroborate  the  ezperimental  evidence  on  this  poiut  in  that  the  tumour  of 
the  cerebellum  bas  been  found  on  the  eide  Vo  whieh  the  heatl  iuelines,  but 
the  sign  is  robbed  of  much  of  ita  value  by  the  fact  that  the  neoplaam  is 
somutimes  fouud  od  the  opposite  side  of  the  ecrvbollum,  and  iu  other  cases 
in  the  cerebrum  it  may  be  in  some  part  so  far  fonvard  as  to  preclude  the 
possibility  tHiat  the  attitude  is  the  outcome  of  prossure  on  the  superior 
peduucle  of  the  cerebellum. 

Tremor  ia  not  a  common  8yniptom  in  cases  of  cerebellar  tumour ;  never- 
Iheless  it  occurs  in  the  head  aud  Umbs,  e8peciaUy  the  superior  extremities 
in  some  cases.  It  may  resemble  that  seen  in  disseminate  sclerosis,  and  wbeQ 
unilateral,  may  affect  the  arm  ou  the  side  of  the  lesion ;  but  too  much 
reliance  must  not  be  placed  on  this  sign  in  localisation,  for  in  some  of  the 
recordcd  cases  unilateral  tremor  has  been  on  the  side  opposite  to  the 
leeion. 

Motor  Paralysi&. — The  majority  of  cases  of  tumour  of  the  cerebellum 
are  unattended  by  auy  detectable  pareais  or  paralysiB  of  the  limbs,  but  iu 
some  cases  suoh  defects  aro  met  with.  In  some  of  the  patienta  the  distri- 
butioD  of  the  paralyHiH  is  hemiplegic,  in  othera  paraplegic,  or  the  latter 
variety  may  bc  associated  Nvith  weaknes8  of  one  arm;  so,  too,  the  arm  on 
one  side  may  aloue  present  evidence  of  losa  of  fiovver,  or  when  it  ia  affected 
in  conjunction  nith  the  leg  on  the  same  side,  the  loa3  of  power  in  tho  upper 
exlremity  may  bo  cou3iderably  ia  exceas  of  that  of  the  lawer  limb.  \Vhea 
a  hemiplegia  or  brachial  mouoplegia  exi8t8,  it  is  sometimcs  ou  the  side  of 
the  lesion  of  tho  cerebellum.  vvhile  iu  other  cases  it  is  on  the  opposite  side, 
though  the  latter  eeems  les3  Ukely  to  be  the  čase  whea  the  arm  alone  is 
wcak.  The  cxplanation  uauully  offerod  for  hemiplegia  of  the  opposite  side 
is  that  it  is  due  to  presaure  ou  the  pyramidal  tract  above  the  decussation  of 
the  pyramids,  while  in  explanation  of  tho  wcakneas  that  ia  aometimes  met 
with  in  the  limba  ou  the  same  side  as  the  cerebellar  lesion  several  expUna- 
tious  have  been  suggested.  Those  who  deny  that  motor  paresis  can  result 
from  a  defect  of  the  cerebellum  alone  have  suppoeed  that  such  remote  and 
impiobable  possibilities  as  counter-pressure  of  the  opposite  crus  cerebri 
against  the  edge  of  the  tentoriimi  and  petrous  portiou  of  the  temporal  bone, 
or  direct  pressure  on  the  pyraniidal  tract  below  the  decussation,  are  respon- 
sible  for  the  defect,  neither  of  \vhich  expkuatious  can  account  for  the  \veak- 
ness  of  the  limbs  on  the  same  side  as  a  necrotic  eoftening  of  the  organ  con- 
8equdut  on  vascular  occlusion,  cases  of  wluch  kind  are  ou  record.  My  own 
experience,  which  is  based  on  the  reeults  of  experiment8,  leads  me  to  believe 
that  in  such  cases  the  veakness  is  directly  due  to  the  defect  of  the  cere- 


belluiu.  The  pareeis  is  so  quicldy  compeusated  after  experimental  leeions 
of  the  organ,  thnt  it  is  not  8uq)riaiiiK  tliat  this  sjmptum  is  uot  more 
commoulj  obaerved  as  a  result  of  cerebellar  tumoiire,  for  they  maj"  producc 
their  effecta  8ullicieQtly  slowly  as  to  aUow  of  complete  suppn^saion,  owiug  to 
sub{5titution  aad  compoiisutioD,  eren  of  sjmptoms  that  are  usuallj  pro- 
Q0UQC«d.  Dr.  Hughlings  Jaeksoa  has  long  cooteaded  that  Irue  motor 
weakneR8  results  from  lietitructive  lesioas  of  the  middle  lobe  of  the  cera- 
>jeUum  iu  man,  and  that  ihe  trunk  muacles  are  first  and  most  afTocted.  We 
liave  pulilishtsl  joiiitly  a  čase  in  poiut,  in  which  ucakness  of  the  apinal 
muacles  \va8  obaerved  in  a  patient  iu  whom  there  waa  cy8tic  deetruction  of 
tho  middle  lobe  and  adjacent  jKirts  of  tho  lateral  IoIk«  of  the  cerebellum. 
Afl  a  rule,  howeTer,  no  vrcnkaesa  of  the  spimil  muacles  cau  bc  determined  in 
caaes  of  eerebuUar  tumour. 

ConvuUions. — When  cou^nilsions  oocur  iu  a  čase  of  cerebellar  tumoor 
they  are  u3uaUy  general,  and  are  probablv  to  bo  attributed  to  some  indirect 
iuflueace  ou  the  cerebrol  hemispheres.  UuilaU*raI  con\nil8ioas  have,  !iow- 
ever,  l)een  noted  by  Drummuud  iu  a  čase  of  abscess,  in  wliich  the  face  und 
limb«  were  convulsed  on  the  side  of  the  cerebellar  lesion.  Peculiar  atlacks 
of  tetaDie-Uke  spasms  in  cases  of  cerebellar  tumour.  causing  retraetion  of 
the  heod,  flezion  of  the  forearms,  ext«nHion  of  the  lower  extremitie«.  and 
pointing  of  the  tocs,  have  been  recorded  by  different  observers,  induding 
Dr,  Hughlings  Jackson,  who  r^ards  these  atUuiks  as  of  cerebellar  origin. 
Others  have,  however,  been  of  opinion  that  these  »eizures  are  due  to  pressmv 
ou  the  subjaceut  pons  and  medulla.  the  more  so  as  the  tumour  has  been  in 
the  middle  lol>e  of  the  ce^ebellum  in  the  cases  deacribed. 

Tendon  Jerks. — The  knee-jerks  afford  ub  practically  no  informatiou 
which  can  l>e  regarded  as  of  localising  value  in  tumours  of  tlie  cerebollum. 
They  may  be  normal,  exaggerated,  or  abaeut  in  different  cases,  or  grcat 
variability  of  the  knee-jerks  may  be  obeor\'ed  in  the  same  čase ;  they  may  be 
increased,  then  diminisheil.  it  may  be  almost  to  extinctJon. and  sul»8cquently 
become  comparatively  brisk  again.  It  wa8  at  one  tirne  supposed  Ihat 
abaence  of  the  knee-jerka  in  tumours  of  the  cerebellum  was  of  diagnoetic 
signiiicance,  but  it  is  now  recognised  that  the  sign  has  no  such  vuluc,  for 
tliu  knee-jerks  beluive  in  u  Kimilar  way  in  certain  cas«'«  of  tumour  of  the 
cerebrum.  Moreover,  it  is  worthy  of  noto  that  au  observer  of  Oppcnheinr.s 
cxperience  has  never  met  vrith  abseut  kneu-jurk«  in  an  unc^jmplicateti  caso 
of  cerebellar  diBeaae.  Iuequality  of  the  knee-jerks  might  have  been 
expected  to  8upply  some  iafonnalion  us  to  the  side  of  the  tumour,  for  mth 
ine<[uality  after  experimental  leaious  the  increased  knee-jerk  is  on  the  sid<* 
of  the  ablation  of  the  cerebellar  tissue ;  but  while  the  same  has  been  fouml 
in  aome  casea  of  uuilatend  cerebellar  disease,  in  others  a  diminished  or 
olmoet  abeent  knee-jerk  has  been  met  ^nth  on  the  side  uf  the  lesinn. 

Anasififsia. — It  is  (|uite  exceptional  to  meet  with  any  defect  of  cutaneoUH 
BenBibility  as  a  8ymptom  of  cerel>ellar  tumour  in  mau,  and  \vhen  prescnt  il 
bas  U8ually  been  of  a  sligbt  character,  limitcd  to  the  upper  extremity,  and 
affecting  the  hand  chiefly.  Most  of  the  caaea  in  whicli  an:i«th4wia  haa  l>eeD 
met  wiUi  accord  wilh  my  experimeuial  reaults,  in  tlmt  the  defuct  uf  aensi- 
biUty  has  been  detected  on  the  side  of  Ihe  lesiou,  but  it  htus  niso  been 
obeeired  on  the  oppoeite  ude,  and  the  total  uuml>or  of  cases  in  whicli  tlic 
defect  ha«  been  noted  at  ali  are  too  fow  to  ullow  of  any  imjrartance  l^eing 
attaclied  to  the  information  to  be  derived  from  tfaem,  more  especiaUy  in 
view  of  the  possibilities  of  indirect  efTects  from  pressure.  Kfuscular  eense  in 
aaid  to  have  beon  disturbed  in  a  few  caaea,  out  tbia  again  must  l>e  an 
exoeedingly  mre  phenomenon  in  oerebelhir  diaeaae. 
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Ajfection  of  Cranial  Nerira. — The  evidence  aflbrded  by  affoetion  of 
oci*tain  of  the  cranial  nerves  ia  of  great  value,  more  especially  iii  deciding 
ou  which  side  of  the  ctreht-lluiu  a  tutiiour  is  situatcd,  for  in  the  niajority  of 
caaes  in  which  thore  is  evidence  of  unilateral  involvement  of  aay  of  theae 
nervoa,  the  tuiuour  is  situatcd  on  tljc  side  on  wliich  tliey  are  afiected. 

Of/oftori/  J\>rr'«. — Anosmia  is  a  8yniptom  in  some  cases  of  cserebellar 
tumour,  and  it  niay  be  unilateral,  in  which  čase  the  loss  of  smeli  usually 
corresponds  to  the  side  on  \vhich  the  tumour  iaaituated.  Theposaible  mode 
of  ori^nn  of  thie  defect  has  been  discussed  in  the  article  on  tumours  of  the 
brain. 

Optic  Ntrves. — In  no  region  of  the  brain  is  a  tiiniour  so  commonly 
attended  with  Impairment  of  visiou  exc6pt  when  tlie  optic  tracts  or  cliiaama 
are  involved  ;  hut  tliia  is  probably  only  due  to  the  frequency  and  8everity  of 
optic  neuritifl,  witb  post-ueuritic  atrophy,  in  cases  of  cerebellar  tumour. 

Ocular  Nerves. — As  etjuints  may  depencl  on  more  than  one  ciauae  in 
cerebellar  affectiona,  it  is  important  to  recognise  what  ocular  displacements 
may  be  the  outcome  of  pressure  on  the  nen^ea  8Upplying  the  eye  muscles. 
That  the  eye8  mav  be  turned  toward8  the  oppoeite  side  after  an  acute  lesion 
of  oae-half  of  the  cerebellum  in  man,  I  bave  satisfied  rojself  by  personal 
observation  of  a  caae  of  abncess  of  the  cerebeUum,  and  of  auother  patient  in 
whom  some  cerebellar  tiasue  wa8  removed  from  one  lateral  lobe  of  the  orgou 
iu  un  attempt  to  euucleate  a  tumour.  Itut  it  appears  equallj  cWr  that  in 
more  chronic  casea.  such  as  tumours  of  the  cerebeUum,  ocular  displacements 
are  tlie  reault  of  pre-ssure  on  one  or  other  of  the  nerves  8upplying  the  eye 
luuscles.  or  it  bos  been  suggesfce<l  that  ppessure  on  the  corpora  quBdr)geuuna 
may  account  for  some  of  the  8([mnts  met  with.  The  external  rectus  of  one 
or  other  or  of  Imth  sidea  is  uuiet  commonly  p&ralysed,  and  wheD  the  defect 
is  unilateral  the  muscle  on  the  side  of  the  tumour  is  that  which  uauany 
suffers,  though  it  is  not  ahvavs  so,  as  the  opposite  esternal  rectus  may  be 
the  firat  to  succumb.  The  interual  rectus  ou  the  same  side  as  the  tumour 
has  been  alTetited  alone  in  a  few  cases,  and  it  bas  also  beeu  afiected  on  the 
same  side  in  conjimction  with  the  eiternal  rectus  of  the  opposite  side,  the 
joint  effect  Vteing  turniug  of  both  eyea  tovarda  the  side  of  the  lesion,  with 
inability  to  turn  tbem  to  the  opposite  side.  Iu  other  instanc^eB  the  patient 
hfts  been  unable  to  tum  the  eye8  to  the  side  of  the  lesion,  or  both  eye8 
Im ve  been  turned  a  way  from  that  side  in  conaeguence  of  veakuess  of  the 
extcrnftl  rectus  on  the  side  of  the  lesion,  and  of  the  internal  rectus  on  the 
op[X)sitc  side.  In  eatimatiug  the  value  of  the  lateral  displacements  of 
the  globes  as  indicatlons  of  the  probalde  seat  of  the  tumour,  it  must  be 
romembertnl  that  inability  to  turn  the  eye8  towards  the  side  of  lesion  may 
l)e  a  consetiuence  of  8econdary  cstcnsion  of  the  growth  of  the  pona.  Ocfccts 
of  npward  and  do\vnward  movemeuta  of  the  globes  bave  been  uoted,  as  has 
partial  ptosis,  sonietimes  on  the  same  ftido  as  the  tumour,  but  in  other  cases 
on  the  opposite  side.  I*ractieally  completo  ophthahiioplegia  has  been  met 
with  in  a  few  caaes,  but  eiopbthalmos  is  rare.  Nothing  constant  has  been 
dctermiued  with  regard  to  the  pupils,  for  though  commonty  unequal,  the 
larger  pupil  is  sometimes  on  the  eame  side  as  the  tumour,  sometimes  on  the 
opposite  side.  What  has  been  said  as  regards  the  frer[uency  of  blindness  in 
prttientB  \vith  cerebellar  tumour  prepares  us  for  the  number  of  caaes  in 
\vhich  the  pupils  aro  dilated,  and  inactive  or  sluggiah  to  light.  NyafcagmuH 
is  a  common  8ymptom  of  cerebellar  tumours.  The  c^ses  that  allovvetl  of  my 
8tud3'^ing  ocular  displacements  in  acute  lesions  of  the  cereliellum  iu  man 
also  enabled  me  to  deterinine  that  the  ny8tagmus  correeponds  in  every 
l«irticular  with  that  which  results  from  exjjerimental  ablation  of  one  lateral 
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lobe  of  the  cerebellum,  and  that  it  consuta  in  coorse  latcral  n7Btagtioi(J 
jerka,  most  inarked  wheD  an  attempt  is  niade  to  tiirn  the  eye8  tonards  the 
aide  of  the  lesiou.  No  Buch  umtbntuty  obtains,  !iowever  in  reganl  to  the 
resolte  of  tnmours  of  the  cerebellum,  for  in  addition  to  anj  rotator7  or 
irregtdar  oscillation  that  may  be  present,  it  frequently  hapiiens  that  the 
Uteral  iiy8tagrau8  is  most  marked  when  the  eye8  are  turned  away  from  the 
Acat  of  the  leaiou. 

Fifth  Nerves. — The  tifth  nerve  ia  not  uncommonly  affected  in  caaea  of 
cerehelUr  ttimour,  Liie  resultin)^  motor  or  Bensorj  disturbance  being  on  the 
same  Hide  as  the  tmuour,  though  the  defecta  have  bcea  bilateral  iu  exeep- 
tional  oaaes.  Ansestheei^  of  the  cornea  ia  sometimee  present  on  the  affected 
aide,  and  Qeuro-paralytic  ophthalmia  may  result.  Moreover,  it  is  probably 
through  the  agency  of  preesure  on  these  nerves  that  losa  of  taste  is  induced 
in  a  few  cases.  The  atfection  of  taste  has  ustiallj  >>een  unilateral,  and  has 
corresponded  to  the  side  on  which  the  tiunour  has  l>ecn  fonnd. 

Facial  Nerve^t. — Unilateral  facial  paraly8is  or  paresis  is  cominon,  and,  aa 
Dr.  Beevor  haa  pointed  out,  evidence  of  implication  of  the  seventh  and 
eighth  nervM  iudicates  that  the  growth  is  probabIy  in  the  antcrior  part 
of  the  poeterior  fossa  aa  opposed  to  its  being  in  the  so-onlled  cerel)ellar  fossa. 
In  the  large  majority  of  cases  the  faeial  weakn688  corre8i>ond8  to  the  aide  of 
the  tumour,  though  in  some  it  is  the  oppoaite  facial  iiuisclefl  that  have  been 
weak. 

Aud\iory  Ktrte*.  —  In  a^ldition  to  the  detifness  which  results  from 
presBure  on  the  auditory  nerves,  a  aimilar  reault  may  be  the  outcooie  of 
proamre  on  the  auditory  tracts,  and  Dercum  furtber  suggeete  that  in  some 
OAMB  it  is  duo  to  presBtire  on  the  poaterior  corporo  quadrigeiiiiDa  and  intcmal 
genicnlate  bodies  through  which  the  auditoTy  tract«  are  mipporad  to  pass  in 
their  course  to  the  brain.  The  deafnesa  even  when  liilateral  may  Im*  more 
marked  on  one  side  than  on  the  otlier,  and  is  commonly  unilateral,  in  which 
čase  it  corresponds  to  the  side  of  the  tumour. 

Hypoglossal. — Paralyais  of  one  side  of  the  tongue  ia  not  common,  and 
when  met  with  is  U8ually  slight,  and  as  a  rule  corresponds  to  the  side  on 
wluch  the  tumour  ia  situated. 

Spfech. — Articulation  is  imperfect  in  a  fair  proportion  of  cafle«  of 
cerebellur  tumour,  and  the  nature  of  the  defect  euggests  tliat  it  ia  allie<l  to 
the  othcr  ataxic  disturltances  that  characterise  cerel>eltar  Icaions ;  but 
preasure  on  the  pous  and  meduUa  niay,  of  course,  acconnt  for  the  articula- 
tory  defectfl  in  some  patienta. 

Deglutition. — Dimculty  of  8wallowing  is  sometimes  a  syinptom ;  usually 
under  circumatancea  which  make  it  probablc  that  eecondary  pressuro  effecte 
are  reeponaible  for  tlie  defect,  though  it  may  po88ibly  be  au  atiixic  dinieulty 
in  some  cases. 

Ptajchical  StaU. — The  mental  hebetude  whieh  is  so  common  in  patient« 
the  Bubject  of  intracranial  tumour  in  general,  is  met  with  in  cases  ot 
cerebellar  tumour,  while  in  other  caaes  the  mental  condition  is  one  of 
irritability ;  but  tliere  is  no  cUnical  evidence  to  8up|)ort  the  vievr  of  those 
that  regnrd  the  hemispharoa  of  the  cerebellum  as  concemed  with  p8ychicftl 
fuDotiona. 

Staff  o/  /{utrition. — Patienta  the  subject  of  cerelielkr  tumour  are  not 
more  prone  to  waBte  than  when  the  grovvch  is  situated  in  some  part  of  tho 
oerebrum,  so  that  Luciani's  view  that  the  cerebellum  eserts  a  trophic 
iDthieneo  od  the  dasuee  of  the  body  ia  not  borne  out  by  thia,  or  indee<1 
hy  any  form  of  diaeaae  of  the  organ  in  umu. 

Semtai  Funetion*. — DiBtarbanoe8  of  these  functions  do  not  occur  wit)i 
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aDy  degree  of  frec^aencj  sufticietit  to  justifj  the  view  held  hj  Senes  that 
the  cerebellum  is  8pecially  rclated  to  the  seiiml  functions. 

Atkophv.— The  cerebellum  may  be  atrophied  aa  a  whole  and  practicall/ 
to  extinction,  while  in  other  ca«es  the  change,  thoaigh  general,  ie  not  so 
pronounced.  Both  lat^ral  lobea  may  be  affected,  the  mid<lle  lobe  alone 
remaiuiuH  uormal,  or  there  may  be  onlj'  atroph7  oi"  one  luteral  lobe,  a 
condition  that  is  most  comuiomlj  cousecutive  to  a  loug-aUinding  dostnictivo 
leaiou  of  the  opposifce  cerehral  hemisphere,  Aiiother  cause  of  atrop!iy  ol"  the 
cerebellum  ia  arrest  of  developmcnt,  vrliile  a  third  is  meningitis  or  some 
form  of  enoephalitis.  Hypertrophy  of  the  cerebellum  has  geQerally  been 
met  with  in  imbeciles. 

In  some  of  the  cases  of  oerebellar  atrophy  BjTnptome^  date  from  birtb, 
while  in  others  they  fallow  detinitely  on  an  acute  cerobral  aflection,  prior  to 
\vhich  no  abnormality  has  beeo  evident  in  the  ehild.  Nearly  ali  the  caaes 
are  mentally  deficient ;  the  inijiainnent  of  intellect  is  alight  in  aomo,  but 
pronouuced  in  others,  and  the  congenital  cases  may  be  icliots  from  birth. 
Demeuiia,  melancholia,  and  luaoiacul  attacks  have  been  met  with  in  a  few 
cases.  There  is  usually  some  abnormali^  of  speech,  tbough  in  eome  it  may 
be  quite  normal.  The  particular  form  of  defect  and  the  degree  of  ijnpair- 
raent  variea :  it  ia  commonIy  b1ow.  and  may  be  dravLing,  heaitating,  or 
jerky.  Epilepsy  is  eomparatively  commou  ia  the  stibjecta  of  cereliellar 
iitrophy,  though  in  mauy  of  the  cases  there  are  no  convulsive  attacks  of  auy 
kind.  Tonic  spasiu  of  the  neck  muscJes  is  a  symptom  in  some  cases.  In 
the  majority  of  instances  the  patients  have  been  able  to  sit  or  staod,  but  in 
some  thero  has  lKxm  an  inability  to  sit  upright,  and  a  tcndency  to  fall 
fonviird  or  backward  on  standing.  It  is  esceptional  for  these  cases  to 
present  any  motor  vveakness  of  the  limbs,  and  w!icn  prescnt  the  legs  have 
been  uBuaily  affected.  Movementa  may,  nevertheless,  be  imijaired  in  con- 
8equence  of  a  variable  degree  of  atasr  prescnt,  which  i!iay  aCfect  ali  the 
limbs  or  the  arms  uloue,  and,  though  bilatertU,  it  may  bc  more  pronounced 
on  one  side  tlian  on  the  other.  The  movcments  may  be  uncertain  and  slov 
or  jerky  and  irregular,  or  there  may  be  trcnior  of  tho  limbs  of  h  more 
general  clmracter,  the  head  and  tnmk  may  oscillate  wheu  the  pafcieut  sits  up, 
or  the  whoIc  body  may  eway  ou  standing.  Others  of  tlic  cases  have  8hown 
no  sign  of  ataxic  disturbance,  ali  movementa  being  performed  rapidly  and 
with  precision.  The  gait  is  usually  reeling  or  staggering,  and  so  great  niay 
be  the  disturbance  that  progression  is  Bcarcely  possible;  in  a  few  cases, 
however,  the  gait  has  presented  no  abnormal  fcaturcs.  Befects  in  the 
Bphere  of  one  or  other  of  the  cranial  nerves  may  be  present,  but  are  rare. 
Aniong  defects  of  the  kind  tliat  have  been  met  with  are  optic  atrophy, 
dilatation  of  one  pupil,  strabismusj  partial  unilateml  ptosis,  and  in  a 
caae  with  sjTuptoms  resembling  those  of  disseminate  Bcleroais  there  wa8 
nystagmu8.  Weakncsa  of  the  facial  musclea  on  one  or  both  aidea  has  been 
noted,  as  has  deviation  of  the  tongue  to  one  side  on  protrusion.  The  only 
other  noteworthy  defect  in  the  province  of  the  cranial  nerves  is  difriculty  in 
swallowing,  which  has  been  a  ejTuptom  in  a  few  of  these  cases.  Cutaneous 
8en8ibility  is  unaffected,  and  it  is  exceptional  to  meet  with  any  defect  of 
muscle  sense.  Nothing  pathognomonic  has  been  cstablished  with  regard  to 
the  knee-jerks;  they  have  been  aormally  presen'ed,  diminiKheJ.or  exagger- 
ated  in  different  cases.  Sexual  excitement  has  been  a  Bymptom  in  a  few  of 
the  patients. 

Cekebellab  Hbhedo-Atanv. — This  affectinn  may  most  appropriately 
be  conaidercd  next.  The  disease  wa8  first  described  by  Marie  under  tho 
title  H6redo-Ataxie  CeriSbellousc,  but  its  nosological  plače  amoug  diseases 
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hae  not  jet  been  dofinitelj  determined  owme  to  the  small  number  of  cases 
that  have  come  to  autop8y.  The  aGTection  is  doseIy  allied  to  Friedreich's 
disease;  both  aCToct  the  c«rebello-!Tpina1  svstem,  biit  therc  is  reason  to 
believe  that  that  now  under  consideration  bogina  at  the  cerebellar  end  of 
the  Hj-Rtem,  while  Friedreicb'8  ataxy  boKUis  iit  the  spinal  end. 

Etioloff^. — Tlio  priucipal  fact  in  the  etiology  of  the  affection  is  itB 
tendencjr  to  attack  severa!  luembera  of  the  eaiue  fainily.  The  age  of  onset 
is,  aa  a  rule,  after  twenty.  l*nicticaUy  uothing  is  knowu  of  any  exciting 
cause,  and  though  tuUercle  is  not  uncommon  in  such  families,  and  alcoholism 
in  a  paren  t  has  lx>en  observed,  it  is  doubtful  if  any  significance  ia  to  be 
attacbed  to  tbese. 

Mofbiii  Aruttomf/  and  PatJtoiofrv- — Tho  nmnbor  of  casee  from  vhich  wo  havo  to 
fonn  our  conception  uf  the  morbid  anatoniy  and  patholo(ry  of  the  disease  are  few, 
itnd  in  thcso  th«  changi^s  liave  not  lx«n  unifonnIy  tho  samo.  In  one  caae  therc 
waa  wideapread  fttrophy  of  the  norvons  systcin  int-luding  tho  cercbellum  ;  in  a 
second  there  waa  degeneration  of  the  spina)  cord  as  well  as  of  the  cerel>elluni ;  in  a 
third  the  cerebelluni  was  atropliied  hut  no  change  was  detect«d  iu  ihe  itptaal  cord 
by  the  mcthods  of  examinatinn  then  in  vosue  ;  and  in  a  fourth  there  wa«  no  oir- 
cumacribed  lesion  of  the  cerebelluni,  and  only  a  slight  docrease  in  the  number  of 
Parkin)e*B  calU.  while  there  vras  diffuse  deterioration  of  the  afferent  cerebellar 
sy8t60l,  08pecially  of  the  direct  cerebellar  tracta.  The  es«enlia1  feature  of  the 
laiiottB  apivara  to  be  a  simple  degeneration  of  the  nerve  elements  vrithoutRclerosis 
or  evidenco  of  past  moningitia.  The  reaemblanoe  of  the  leading  syn)ptomR  t«  tJiose 
csueed  by  exporimcntal  and  other  lesions  of  the  oerebcUum  havo  boon  rcgarded  aa 
evidence  that  this  organ  is  the  seat  of  the  disease  ;  but  from  what  has  ueen  said 
of  the  morbid  anatomj  of  the  afiection  it  is  clear  that  this  behef  ia  not  8trictly 
borne  out. 

Sym^otm. — The  prominent  aymptoma  are  cerebellar  in  type.  JHa- 
turhance  of  equilibraHon  is  evidenced  by  unstoadioe«*  on  standiog  whioti 
ia  not  increased  when  tho  eye8  ar»  closod,  and  a  reeling  gait,  though 
true  inco-ordination  of  the  lower  extremitic8  inay  he  preeent  eBpeciaUy  in 
an  advanced  stage  of  the  disease.  The  heod  purticipates  in  the  unsteadi- 
neflB,  whilo  the  amotmt  of  this  defect  in  the  upper  extremitie8  varics  vrith 
the  atage  of  the  disease;  at  first  it  is  onIy  an  uncertaintj,  and  then  u 
tromor  on  voluntary  movement  as  the  haiid  nears  the  object  aimcd  at, 
though  hiter  much  coarser  tremor  is  observed.  S]X)ntaueou.9  choreiform- 
like  movements  occur  in  ali  parta  of  the  body.  Trne  motor  paraltfsis  does 
not  occur,  but  another  motor  defect  met  with  in  these  caaes  ia  an  inability 
to  rehix  muscles  that  have  boen  contraoted,  so  that  an  object  mar  be 
reiniaed  in  the  graap  tonger  than  is  dictated  by  the  will  So,  too,  therc  is 
a  tendency  to  aasociated  over-action  o/  tke/aeuU  muscUs.  aa  evidenced  by 
vrrinkling  of  the  forehead,  wide  opeaing  of  the  eye8,  exaggeration  of  the 
naao-bbial  fold  and  tlie  like,  when  the  patient  speaks  or  performa  any 
other  facia)  movement.  Apart  from  this  the  eipression  is  dnll  and  hea^^. 
InteUigcnoe  is  sometimes  bluntvd  and  memorj  impaired,  whilo  irrital>iLiiy 
mHy  be  a  feature  in  some  of  the  cases.  They  speak  in  a  monotonous  wuy 
with  a  guttural  voico,  which  may,  however,  change  Bomewhat  6nddenly  to  a 
higher  pitch,  and  word8  and  sjllables  are  emitted  in  a  jerky,  expIoirivG 
manner.  The  ocular  phenomena  met  ^ith  are  important  from  a  diagnostic 
standpoint.  Arnhiyopia  con0oqucut  on  optic  atronhy  is  constant.  There  is 
iD8tabLtity  of  globes,  so  that  on  fixation  irregolar,  jerky  movementa  are 
•vokod  simikr  to  thoao  that  are  observed  in  the  Umba  Oeular  pnlsits  have 
also  beeo  prosent  iu  some  čase«.  Sensorv  phenomena  are  not  prominent. 
th6agh  10  some  vertigo  ha«  been  markod,  so,  too,  headache,  vague  pains 
about  tho  lKxly,  or  shooting  in  character  in  the  legs,  and  numbnen  liave  nll 
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lieeu  noted ;  but  the2'e  i&  no  bluntiug  of  cutaneous  DenaibUitj,  and  muacular 
sense  ia  normal.  The  tendon  jerks  are  normal  or  esaggeratei  Difficulties 
of  deglutitioa  and  micturition  have  been  preeent  in  Bome  casee. 

The  chief  clinical  distinctioos  betweeD  this  aSection  and  Friedreich's 
ataxy  are  to  be  found  in  tho  usual  onset  of  the  diaease  after  the  age  of 
t\veDty,  the  presence  of  optic  atrophy,  the  increase  of  the  knec-Jerks,  and 
the  abaence  of  deformities  such  as  Bcolionia  and  talipes,  for  in  Friedreich*« 
dieease  the  8yinptom8  as  a  rule  comuieoce  much  earlier,  optic  atrophy  does 
not  oocur,  the  knee-jerks  are  abolished,  and  spinal  cLiLn'ature  and  pes  ca\njs 
are  prominent  features. 

UiAGNoais  OF  Ckrebkllar  Affkctions. — The  points  on  which  we  rely 
aa  evidence  that  the  cerebellum  ia  the  aeat  of  diaease  have  been  Riifficienbly 
indicated  in  tlie  accounts  of  tho  8yiuptomatology  of  the  differeut  affectiona 
to  which  the  organ  is  prane,  and  therefore  need  not  be  recapitulat-ed.  The 
considcratioDS  which  aid  us  in  the  diagnoeis  of  the  natiu*e  of  the  diaease  do 
not  ditfer  from  those  on  whicli  \ve  rely  wheu  other  parts  of  the  nervoua 
srstem  are  aOected. 

pROGNOSis. — ^Ha-morrhage  is  commoaly  fatal,  while  thrombosis  is  of 
ninch  lesB  serious  import,  except  in  those  cases  in  which  the  vertebral  ia 
occluded.  According  to  Prcston  the  average  duration  of  life  in  cerebcllar 
tumours  ia  two  year8.  The  cloae  proxinuty  of  the  organ  to  the  pous  and 
mcdiilla  naturally  aUow8  of  serious  pressnro  on  these  etructures,  so  that 
auUden  death  froui  failure  of  respiration  ia  not  au  uncouimon  event.  On 
the  other  hand,  reniiasions  may  occur  in  the  6yraptoms,  and  such  patients 
niay  live  for  yeai*a,  though  blind.  Atrophy  of  the  eerobeUiim  ia  compatiblo 
with  com  parati  vely  long  life. 

T&EATiiiEKT. — The  fact  that  the  morbid  condition  is  in  the  cerebellum 
does  not  make  it  Decea8ary  that  the  methods  adopted  in  its  treatmenfc 
should  be  dtfferent  from  those  employod  when  similar  diseases  attuck  other 
imi't3  of  the  central  nervoua  ey8tem. 

UT£RATUllE.~£zp«rim«nUl  PhyBioIog7;  I.  FF.RRlZBUidTiRKKR.  Phil.  Tmits,  Jtop. 
Soe.  M9i,  vol.  dIjcxxv.— 2.  Li'ijiana.  17-  CervtUtlo,  J8P1  ;  ArAiva  Ualienneš  de  biolotfie, 
18W.— y.  Mabchi.  Jliv.  Spor.  d.  Fren.  e  Med.  Ug.  Anno  12,  1886  ;  Anno  13,  18S7  :  Anno 
17,  1891.— 4.  RcssELL,  KiaiEN.  Phil.  Trans.  Roy.  Soe.  1S81,  vol.  rlxxxv.  ;  189S,  vol. 
clnivi.  ;  1897,  Tol.  elxxxvm.— 5.  Tiiouas,  AsDitfc.  Le  Cervciet,  1897.  ClSnlcal:  1. 
nR0WN,  Samokr,  and  Mrvrii,  Aoor.r.  £nit»,  1897,  p.  276.-2.  Friihikh.  AUbntfs 
St/stem,  vol.  vii.  p.  3d0, — 3.  Ix>nde,  pAru  Hiridv-ataKU  oMbfUruse,  1896.— 4.  Pbkstok. 
Joum.  of  Nerv.  and  itcntol  Diseares,  1892,  p.  268.-6.  8tewakt  and  Oibson.  Edin,  Eosp, 
Heporit,  1898,  toI  r.— 6.  Viosou    Arth.  de  nUU.  et  d€yhartiu  18M. 


Cerebro-Spinal  Meningitis.    <S^£«  Meningitis. 
Cerebro-Spinal  Rhlnorrhcea.    s«  Nosb. 
Cerebrum.    6V«  Bsain. 


Charcofs  DIsease.    A^Joints. 


Cheek,  FISSUrc  of. — Drjinition.  —  A  malformation  of  the 
hiteral  pc.rliou  of  thi;  fnce,  couaiating  in  a  cleft  affecting  the  soft  parts,  or 
more  rarely  invading  also  the  bonee,  arising  during  the  embrjonic  period  of 
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ontenatal  Ufe,  and  cauaed  by  delayed  or  uregukr  cloeure  of  the  fisHures 
between  the  fronto  -  nasal  and  euperior  uiaxillaiy  and  the  mandibular 
processefL 

Varittits. — From  the  anatomical  as  well  ae  from  the  pathological  and 
enibr)'ological  ataudpouils  fissures  of  the  cheek  may  be  divided  into  three 
kinds:  (1)  frouto-nntxiUar)-,  (2)  oommiseural,  and  (3)  anomalous. 

The  /ronio-maxillaTy,  aficending,  oblique,  or  naso-genal  fissure  begina  al 
a  point  in  the  upper  Up  just  outside  the  common  aite  of  hare-lip,  and  pasaee 
upward8  outside  the  nostril  towards  the  Inner  angle  of  the  orbit ;  it  may 
there  produce  coloboma  of  the  lower  e^elid,  and  it  may,  in  exceptioual  caaes. 
oxtcnd  to  the  outer  ungle  of  the  orbit  and  even  on  to  tho  temple.  It  is 
uuilateral  or  bilateral,  simple  or  complicated ;  it  varies  in  width  from  a 
ntirrow  cleft  to  a  guping  oi>cning ;  it  ueuuUy  ha»  a  red  floor  and  red  irregular 
margina,  biit  it  maj  at  one  or  more  places  present  a  cicatricial  appearance 
(antenatal  partial  cure  ?).  When  the  underljing  skeleten  is  also  fissured  the 
line  of  cleavage  does  not  ezactlj  foUow  the  suturo  unicing  the  upper  maxlUa 
to  the  boues  of  the  noše ;  generallj  the  interiiiuxiUa  carrjing  the  incisor 
toeth  is  intemal  to  the  fissure,  but  occaaioually  a  procaniue  incisor  is  fouud 
oxtemal  to  it,  a  peculiarity  not  yet  Kutisfuctorilj  expljiined.  ITie  compUca- 
tions  are  the  presence  of  other  facial  tissures  (liare-llp,  commissural  cleft  of 
the  same  or  of  the  opposite  side),  defonnity  of  the  eye  or  evelids,  cerebrai 
hemias  and  hydrocepnalus,  and  tlie  more  distiuctly  teratological  conditions 
of  auencephaly,  exencephaly,  and  adhesion  of  the  placenta  or  amniotic  mem- 
brane to  the  face  or  brain.     It  is  ver^*  rare  in  unimaU  (niammals). 

The  commissural,  int€rmaxillary,  or  transverse  fissure  of  the  cheek 
(niacrostoma,  hiatus  bucciilis  congenitiis,  coainiisstiml  tiare-Iip,  or  colobuma 
of  the  cheek)  diflers  in  direction  from  the  fronto-maxillary  varietj ;  it  pasees 
from  the  buccal  commissure  backward8,  with  an  invlination  upward8 
towards  the  masseter,  and  even  when  it  proceeds  further  it  rarely  invades 
cither  the  orbit  or  the  external  ear.  It  may  be  nnilateral  or  bilateral. 
almple  or  complicated,  and  of  greut  or  littlc  estent  W1ieD  it  is  bilatenil 
and  exteusive  the  mouth  is  couverted  into  an  opening  reaching  from  one 
ear  to  tho  other.  In  the  less  marked  degree  the  defect  Iays  bare  one  or  two 
molar  teeth  at  the  anglo  of  tho  mouth.  The  opening  of  Stenon'8  duct  can 
be  seen  in  the  upper  luargin  of  the  cleft.  The  zygomatic  arch  may  be  cleft 
UB  weU  as  the  soft  parts,  and  the  upper  maxilla  may  be  small  or  deformed. 
Although  it  may  oocur  as  a  soliiar}'  uialfurmation,  it  is  more  comuion  to 
fiud  it  aasociated  with  auch  anomaliefl  as  pre-auricular  appeudages  (in  eighty- 
seven  caeee  of  pre-auricular  appendage  coUected  from  literature  sixtoen 
shovred  also  commissural  tissure,  v.  Teratoloffia,  il  p.  31 ;  1895),  uiicrocepha]y, 
or  hemi-atrophy  of  face  or  cranium,  fronto-maxillary  fissure,  deformity  of 
the  cxtemal  e-ar,  cleft  ]>alate.  mocrogloftsa.  uud  exeucephaly.  In  animals 
(lamb,  calf,  pig)  it  is,  on  account  of  its  extent,  a  grave  condition,  for  tbc 
mouth  uiay  communicute  with  tho  tympuuiu  cavity ;  it  is  called  schisto- 
oephalus  me^lostomua. 

Afiomalous  tissures  of  the  cheek  whicb  do  not  follow  the  linea  of  the 
natoral  embrjooic  clefts,  but  which  pase,  for  instance,  from  the  angle  of 
lito  mouth  to  the  inner  cnd  of  the  orbit,  or  obliqucly  acrosa  the  face  from 
one  side  to  the  olliur,  Iiave  been  put  on  record.  It  is  probable  that  they 
are  usuaUy  the  result  of  an  amniotic  ndheflion,  tho  other  tw-o  vurieties  beiog 
dno  to  aimplfl  preseoie  from  an  imperfectlj  developed  amnion. 

SiftnpUfmai&loffj/. — In  addition  to  the  obvious  deformity  caused  by 
fiasures  of  the  cheek  tho  symptoms  of  the  commissural  variety  in  p&rticular 
oonfluit  tu  imperfoct  cloeure  of  the  mouth,  diibbling  of  šaliva,  and  diificulty 
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in  mastication  and  articulation.  InfanU  exhibitiDg  this  deformity  are 
oftcn  small,  Vp-eaklj,  and  ix>orly  nourialied,  and  uiay  be  defective  ld  in- 
telligence. 

Trcatmfnt  haa  almost  invariablj  consisted  in  the  cloeure  of  the  fiesure 
hj  paring  and  unitlng  hy  autures  its  margiue.  Generally  the  operation  has 
been  quite  aiiccessfuL 


Chelold.     See  CicATKicES. 

Chestr  Clinical  Investigation  of  the.— Id  the  cUnical 

invealigatiou  of  Lhe  cheat  Lhe  obseirer  iua,y  gain  much  valuable  Informa- 
tion by  a  general  8iirvey  of  the  patient,  the  appearance,  expi'easion.  nltitude, 
etc.,  before  Lurning  to  the  direct  investigation  of  any  cardiac  or  pulinanary 
deningemeut  which  may  be  suspected  (PnyBiognomy).  Tet  the  physio)agical 
functions  and  pathological  alterations  of  cardiac  and  piilmonary  organs 
are  ao  intimatelj  aasociated  that  it  is  impoasible  for  an  obaerver  to 
diflercntiate  how  much  of  the  patienfs  altered  appearance  and  attittide 
niay  l)e  due  to  disturbance  of  tlie  functions  of  respiration  and  how 
much  to  disturbanc«  of  t!ie  circuiatory  organs,  unle»s  a  careful  phyHical 
examinatioD  of  the  chost  be  made,  ful]y  inveatigating  the  conditiou  of  the 
lunga  and  heart. 

In  exauiining  the  cheat  it  is  necessaij  to  have  the  patieat  aa  far  aa 
poBsible  at  rest,  with  the  Umbe  and  trunk  8ymmetrical  and  the  light  falling 
equally  upon  the  parts  under  esamination. 

Inspection. — Form  op  Cbsst. — Kormal. — Itisnotcommon  fcomeet  the 
ideal  typical  cheat,  with  a  well-developed  almost  Bymmetrical  bony  frame, 
well  clothed  with  muacle,  fairly  rounded  on  the  anterior  aspectj  the  inter- 
Bpaces  vifdble  below  but  not  above,  the  oUUquity  of  the  riba  increaaing  from 
above  downward8,  and  the  epigastric  angle  nearly  a  right  angle.  Many 
alterations  are  met  wMch  cannot  ju8tly  be  conaidered  paLliological,  thua  as 
t^e  result  of  occupation,  e.g.  the  depresaion  at  the  lower  eud  of  the  eterauiu 
found  in  sboemakers.  During  health  the  respiratory  and  circulatory  move- 
lueuts  are  acconijHinied  by  cea«eleHft  changes  in  the  outliuea  of  the  cheat. 
With  fuU  inapiration.  fuU  espansion  of  the  cheat,  the  aiea  of  the  ellipse 
become  approximiLlcly  eq»al  and  the  horizontal  outline  becomes  more 
circular.  The  framework  of  the  cheat  is  ahortened  from  above  downwardR, 
the  riba  are  ruisod  and  approacli  lhe  horizontal  planti,  lhe  iutercostal  spaces 
are  narrow  antoriorly,  the  epigaatric  angle  is  wide,  the  aternum  is  carried 
fonvards  and  upward8,  the  ahoulders  are  raised,  and  Lhe  scapuhie  are  clo8ely 
applied  to  the  cbeat-waU.  Such  ia  the  cheat  of  fuU  inapiration.  With  fufi 
expiration  the  transverse  axia  of  the  ellipse  markedly  exceed8  the  antero- 
posterior,  the  riba  are  depreBsed.  the  framework  of  the  cheet  is  lengthened 
from  above  downward9^  the  intercostal  spaces  are  wide  anteriorly,  the 
aternum  paeaes  downward8  and  backwarda,  the  shoulders  are  low.  and  the 
sc^apular  angles  project  aomewhat  from  the  che8t-wali  Such  is  the  cheat  ot 
expiration.  Wlule  theae  changes  in  the  outline  of  the  cheat  are  conBtantly 
going  OD  in  health,  in  diaease  the  same  changes  occur  in  an  exaggerated 
degiee.  In  diseaae  and  deformity  there  may  be  an  increase  or  diminution 
io  the  length  or  height  of  the  bony  framework,  an  alteration  in  tht; 
horizontal  position  of  the  riba  Icading  to  an  alteration  in  the  axes  of  the 
eUipae,  an  increaee  or  diminution  in  the  mdth  of  the  intercostal  apacea,  in 
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tfae  Bize  of  the  epigastric  angle,  in  the  position  and  dir^Cion  of  tbe  steraum 
and  Bpine,  in  the  height  of  the  sitoulders  and  the  position  of  the  scapul^e, 
and  ali  these  factors  have  a  definite  relatiou  to  the  outline  of  the  homontal 
plane  of  the  chest,  and  it  1»  hy  the  8tudy  of  the  outUne  of  the  horizontnl 
plane  that  the  obsen^er  ^vill  get  the  beet  idea  of  the  albenitious  in  the  cheet 
in  diseose  and  defonaity.  The  outline  of  the  horizontal  plane  of  the  cheet 
is  best  ascertainod  by  means  of  the  cyrtometer.  Tbe  best  ideu  of  the  ahapo 
of  the  chest  can  1»  got  by  taking  tlie  oiitUne  at  a  givon  point  with  the 
cjrtometer.  Various  ebtborate  instrumenta  are  to  be  nad,  but  a  very  good 
4^rrtoniGter  can  be  ma<Ic  with  two  bars  of  malleable  metal  connooted  poeteriorly 
hj  meana  of  a  rub)>er  hinge.  The  two  bars,  l>eing  moulde<l  rouud  tbe  cheet, 
and  their  point  of  intersection  marked,  they  can  then  i»e  detached  and 
placed  upon  paper  and  an  accurate  traclng  obtained.  The  outUne  of  tbe 
adult  chest  is  seldom  s^mmetricaL  £mpIoymente  which  canse  individnaU  to 
aasume  certaia  positions  or  to  use  a  certain  eet  of  musi^les  consUintlj  are  very 
prone  to  cause  variations  in  the  shape  of  the  cheet,  witltout  theec  variations 
naviug  any  direct  juilhologiciil  significance.  Tliecircumferenee  of  the  right 
»de  is,  as  a  rule,  larger  tban  the  circumference  of  tbe  left;  in  a  amall 
numbtir  of  caaes  the  left  is  the  larger.  In  the  adult  tiie  lateral  diameter 
czceeds  the  antero-posterior,  in  the  cliild  the  cheet  is  more  circular  in  form, 
the  two  diometers  being  about  equaL 

(1)  Alterations  in  Size  and  Shape,  elc. — In  cmphj/sema  the  cliest  pre- 
senta  a  characteristic  appearance,  the  ueck  appears  shortened,  the  sboulders 
elevated,  and  the  back  rounded ;  there  is  a  bilateml  increase  of  tlie  chest,  the 
outUne  tcuding  to  assumo  the  cii-cular  foi-m  seeu  in  ehildhood.  The  chest 
is  often  described  as  "  barrel-shaped."  In  the  "  aicMr "  or  '* phthisicaf.  chest " 
we  find  slopiiig  shouldors,  prominent  thyroid  cartilage.  deep  hollow  over  the 
epistemiU  iiutch,  and  prominent  scapulGe.  Here  the  anteru-[>os tenor 
diameter  in  tbe  upper  lwo-LbirdH  in  mucti  shortened,  and  instead  o(  a  con- 
V03aty  there  is  U8ually  flatbening.  Tho  ribs  tcnd  to  slope  downward8 
instead  of  oomiug  forward  in  a  nurmul  curve. 

Unilateral  increase  of  a  general  character  is  met  with  in  effusion  into 
the  pleura.  Localised  increase  may  arise  from  acute  croupous  pneumonia, 
tmnours  of  tho  luug,  and  mediastinal  growth.  Marked  increase  over  the 
lower  and  right  side  of  tbe  chest  ahould  siiggest  tbe  p(>ssibiUty  of  some 
hepatic  aifection,  wbi]e  on  tlie  left  side  tbe  spleen  sbould  be  remembered. 
In  cardiac  enlarguniont,  CHpeciaIly  when  tbe  enlaigenient  haa  developed 
during  childliood,  there  inav  be  marked  bulging  or  increase  in  tho 
preconUal  n^on ;  the  bulging  from  aortic  aueurism  and  pericardial  effusion 
should  aiso  be  borne  in  mind.  The  deformitios  of  the  chest  {q.v.)  may  aiso 
cause  bulging,  C8pecially  the  apparent  unilateral  alteration  dne  to  spinal 
corvature. 

Unilateral  diminution  may  reault  from  chronic  fibroid  phthisis,  or  from 
old-standing  pleuriBy  or  empyema.  If  ihu  tluid  in  tho  pleural  cavity  be  not 
OTacuaUMi  uefore  changea  liave  taken  plače  in  the  lung  and  pleura,  the 
oorrespouding  side  of  the  oheHt-waU  oecomea  rctractcd,  secondar/  to  a 
coUapfie  of  tlie  lung.  Loeai  JiatUning  may  bc  noticed  below  the  clavicle 
as  a  result  of  diminivlied  funclional  aotivity  of  the  upper  lobes,  which  is 
UBually  asAociated  with  some  organic  lesions  of  a  tuliorculous  nature.  In 
childrcn  depreasion  of  the  che6t-waU  may  foIlow  coUapse  or  chronic  inter- 
stilial  pneumonia. 

Before  concluding  the  inspection  of  tlio  che»t  the  presenoe  or  abaencc 
of  enlarged  or  pul8atoi-y  bloodvesecls  at  the  base  of  the  neok  should  be 
obterved.     In  empbysema  and  chronic  broncliitis  tho  vesaels  are  distended, 
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and  a  pulsation  in  the  jugular  veins  is  met  witb  in  cases  of  tricuspid 
reguigitation.  Fresaure  on  the  superior  vena  cava  and  innominate  veina 
from  aneuri&ing  or  intratboracic  new  growth  producea  tortuoaity  of  the 
veinR  above  the  claWclo3  and  the  engorgemont  of  tlie  veins  of  the  triink 
aud  limbs. 

The  MovemenU — 1.  Lungs. — In  health  tbese  are  re8piratory  and  cir- 
C'iilatory.  The  points  to  note  in  regard  to  the  re8piratory  movenients  are 
(i.)  The  rate  o/  re^ration.  The  average  of  this  is  14  to  18  per  minute  in 
tlie  adult,  in  the  cluhi  moro  rapid,  about  40  per  minuto  at  birth,  but  gradually 
Blowing  as  age  advances.  In  health  the  ratio  between  heart-beato  aud 
re6piraU)ry  movcmcuta  is  4  to  1. 

Jhfspnoea,  or  difficulty  in  breathing,  ie  a  common  and  distressing  con- 
dition  in  chest  afTections.  Any  cansc  whicli  prcvcntB  tlic  proper  oxygination 
rtf  the  blood  in  the  limgs  will  produce  the  siibjective  feellng  of  ditficulty  of 
breathing,  and  the  objective  signs  of  increased  respiratory  eflbrt  The  error 
niay  be  in  the  re8piratory  ti-act,  auflicient  oxygen  not  reaching  the  pul- 
monary  capillaries,  in  an  insufficient  tiow  of  blood  through  the  hings,  as  in 
valvnlar  disease  of  the  heai-t^  in  the  blood  itself  being  unable  to  take  up 
BufUcient  oxygen  for  the  needs  of  the  hody,  as  in  advanced  anifraia. 
r)y8pnoea  may  thua  be  both  inspiratort/  and  €x^ratory.  It  may  be  for  the 
tiioet  part  expiratory,  as  in  einphysema,  when  tlie  hing  haa  loHt  its  elafiUc 
power,or  when  a  tuniour  obstructs  the  glottis  during  expiratiou.  Inspiratory 
d}-spnoea  is  seen  wheu  there  is  obstniction  to  the  entrance  of  air  at  the 
gloLtis,  a«  in  inembranous  hirj-ngitis,  spasiii,  paralyfli8  of  the  dilator  muK;lea 
of  the  glottis,  ete.  Wheu  from  dif&culty  of  breathing  the  patient  assnnies 
the  upright  position  the  oondition  is  terined  orthojjnoia,  tiie  position  Ijeing 
assumed  to  give  the  extraordinaty  muscles  of  respiration  the  fuUest  poasible 
pUy. 

2.  Tlie  rlit/thm  of  the  re8piratory  movements  is  in  health  perfectly 
regular;  iu  disease  this  regularity  may  disappear.  A  pociiliar  type  of 
irregularity,  known  as  Chtyne-Stoke,i'  respiratioji,  may  be  met  with  in 
advanoed  cardiac  aud  reiial  disease  and  in  cerebral  atlections.  In  health 
tlie  relativo  duration  uf  inspiration  aiid  e\pimtion  is  iu  the  i-atio  of  5:6. 
In  disease  this  proportiou  may  be  lost.  If  there  l>e  an  obstniction  to  the 
entrance  of  air  into  the  chest,  inspiration  win  bo  prolonged.  There  is 
niarked  prolongatiou  of  cxpii-atiou  when  thei-e  is  difficnlty  in  eipelling 
the  air  from  tlie  chest,  as  in  asthnia  and  emphysema. 

3.  The  type  o/  the  Ttspiratory  movcjnent  differa  in  the  two  sexe8.  In  tho 
male  it  is  abdomino-thoracic,  in  the  female  thoracico-abdomiuaL  In  disease 
these  types  may  be  altered.  AVhen  the  action  of  the  diaphragm  aud  abdo- 
jninal  muscles  is  interfercd  \vith,  as  in  abdominal  timiours,  ascites,  pain  in 
tlie  abdomen,  the  nioveiiients  may  be  pui"ely  thoracic ;  when  there  is 
marked  pleural  pain  the  intercostal  muscles  may  be  more  or  less  fixcd.  and 
the  lii^uthijig  be  abdominal.  Pure  ubdomiual  breatliiug  is  seen  in  its  i"iilly 
dcvclnped  form  in  paraly8is  of  the  intercostal  muscles.  Diniinished  local 
expansioii  is  scen  whon  one  lung,  or  part  of  a  luug,  bccomcs  functiouless,  as 
in  pleuriay  with  effusiuu,  pueumouia,  phthisis. 

4.  Tho  ertent  o/  the  chest  movement  hae  finally  to  bo  oheen^od.  Iu 
the  characteristic  "alar"  aud  "barrel-shaped  chest,"  previously  described, 
tho  movcments  are  very  shght.  Deficicnt  expansion  or  inspiration  is  an 
iniportant  diagnostic  sigu.  Wlien  one  side  of  the  chest  moves  more 
uiarkcdly  than  the  other  we  may  find  a  pneumonia,  pleuri8y,  or  tuberculons 
consoUdation  in  the  motionless  aide. 

The  Circulatory  Moiements. — The  upex  htat,  a  gentle  pulsation  visible  and 
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palpable  in  the  fifth  interspace  intemal  to  the  raamman'  line,  estending  a 
Biiigle  interspace  verticaUy,  Uterally  aboul  one  iiioh.regulur  in  rliythni,  and 
STStolic  in  tirne,  is  in  health  the  only  cardiac  movenient  visible  in  the 
oneet  In  disease  it  niay  be  displaced  from  it«  nonnal  poKition,  the  wholo 
hcart  bcing  displaced,  as  in  pleurisj  wiih  effuaion.  wben  the  heai-t  is 
puahed  lo  one  or  other  »Ide;  in  ascitcs  or  abdoniinal  tumour,  whcn  it  is 
puabed  upward8 ;  in  einphy8etua  and  uiediasUnal  tumour,  wben  it  may  be 
pushed  downward8.  By  far  the  most  comraon  canse  of  disloeation  of  the 
apex  beat  is,  )i(iwever.  to  be  foiind  in  the  lieart  itself.  Marked  displace- 
ment  downwart)s  and  outward9  is  seen  in  hypertrophy  and  dilatation  of 
ibe  left  ventricle,  aa  in  aorlio  diuease  ;  in  bypertrophy  and  dilatatiun  of  the 
right  ventricle  the  displacement  is  more  outvarda,  less  downwards;  in 
pericardial  eflusion  there  is  an  upward  and  B]ightly  outward  displacement. 
beaidefl  the  apex  beat,  other  pulsations  uiay  be  visible,  thus  in  the  third, 
fourth,  SLiid  Ji/th  interspaces  to  tho  left  of  the  stcmum  when  theiu  is  hyper- 
trophy  of  the  right  ventricle,  or  when  the  che8t-wall  is  thin  and  the  limg 
reiracted,  as  in  libnnd  phtfiisis,  the  pulsation  of  a  normal  right  ventricle 
may  be  visible.  Pulaation  at  the  second  and  third  Hght  coatal  eartilages 
may  be  seen  in  aneurism  of  the  aorta.  In  retraction  of  the  lung  the 
pulaation  of  the  coniis  arteriosiis  of  the  pulmonary  artery  may  be  visible. 
The  obeen-er  notos  then  the  pulsation,  its  poeition,  extent,  charocter, 
and  tirne  iu  the  cardiac  cycle,  and  the  presenc«  or  absence  of  abnormal 
pulsation. 

LuNCS. — Pai^mtion  of  tlu  Cktst-toaU. — The  extent  of  the  chest  move- 
menU  which  have  been  obson-ed  under  inspcction  shonid  be  verified  by 
palpation.  reque«ting  the  patient  to  take  a  deep  breath.  The  expan8ion  of 
(ho  two  apices,  the  two  inira-clavicular  regions,  the  axiUary  regions,  and  the 
boBOB  of  the  Inng  should  be  in  tum  carefulty  investigated.  Arcas  of  supcr- 
ficial  tenderness  may  be  deiected  duriiig  palpation,  and  should  l>e  careKilly 
noted.  The  state  of  the  intercoatal  spaces  should  be  noted,  and  the 
preeenoe  of  various  accomp&uimenta,  sueh  aa  frictiou  fremitus,  rliles,  eto.. 
msy  aleo  be  dotermined.  Tlie  vocal  fremitus,  or  tho  ability  of  the  thoracic 
viflcera  and  c]ie6t-wall  to  trausmit  vibraliona  produced  by  the  voice,  must 
then  be  determined,  Thia  is  subject  to  great  ^^ariation  consistont  with 
liealtb,  bcing  more  marke<l  in  men  than  iu  women  and  children,  and  is 
dimini»Iied  whpn  the  che8t-wall  is  wcll  covered  with  muscle«  and  fat. 
Further,  the  vucal  fremitus  is  g^ealur  on  the  right  aide  Ihan  on  the  left, 
owing  to  the  relative  positions  of  the  right  and  left  main  bronchi.  Tlie 
diaeasea  causing  a  decrea»e  of  vocal  fremitus  are  pleurol  effusion,  great  pleural 
thickening.  pneumothorax,  and  any  condition  vvhioh  causes  occlusion  of  a 
large  brouchus,  such  as  a  tumour  or  copions  socretion  of  niucus.  Jjicrease  of 
the  vocal  fremitus  is  met  with  in  cona«ilidation  of  the  lung  (pneumouia  and 
tiiberole)  or  over  a  cavity  surroundcd  by  consoUdated  lung  or  a  tumour  in 
the  thorax  intimately  coonected  with  a  bronchus. 

Ueart. — Palpation  of  tho  chest-vvall  wiU  also  givc  Information  os  to  the 
poeitiou  and  character  of  the  cardiac  pulaation,  and  thus  confirms  what  hae 
atrmdy  bceu  observed  as  to  the  positiou  of  the  apex  beat  and  the  preaenco 
or  abeenoe  of  abnormal  pulsation. 

The  oardiao  pulsation  may  be  accompanied  by  a  thrill — a  gentic  vibratilo 
sensution  which  is  felt  on  placing  the  liand  over  the  region  of  the  heart.  A 
ttirill  is  produced  in  the  same  way  as  a  murmur  from  fluid  vcins  U^ng  eet 
up  withiii  the  blood-fllrcam,  the  reaulting  vibrationa  being  Bulliciently  ample 
to  pasa  through  the  che8t-wall  and  be  perceptiblo  to  the  liand  of  the 
obKr^er.     If  a  thrill  is  prescnt  noto  its  time  iu  tho  cardiac  cyclo  and  it6 
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position  and  clmract<cr.  A  thrill  pre8y6tx)lic  in  tune  (tlie  most  commoii 
variotj)  18  U8iially  pei-ceptible  iii  mitral  steiioais.  Sy8tolic  thrilk,  as  in 
initral  legiirgilation  or  aortiu  stenosis,  are  fBirly  frequent,  diastoliu  exceed- 
ingljT  rai-e. 

Id  pcrcussion  of  the  lungs  thc  observcr  begins  abovo  the  clavicles  iind 
passes  down  the  chest  in  Ihe  mummarj  line,  la^-ing  the  pleximet6r  linger 
along  tlie  interspace  or  rib,  and  not  across.  Compare  corresponding  points 
of  the  che8t-wall  on  the  two  sidee,  for  if  this  be  not  done,  Ihe  tirat  degree  of 
dulneas,  comparative  diUnesa,  may  eaailj  be  Diissed.  In  pereussing  in  the 
maumiary  region  perciiBs  outaide  the  maniiiiary  line ;  internal  to  the 
mammary  lioe  on  the  left  Bide,  the  sound  wi!l  be  altered  by  the  underlying 
heart.  Wlieu  percusaing  po9teriorly  strong  percusaion  miist  be  ueed,  oxcept 
at  the  lower  luargina  of  the  lungs.  The  patieut  should  Ije  Ijeuding  8lightly 
fonvard  with  the  atius  Bymmetrical  and  the  head  straight,  for  U  the  head  be 
not  straight,  differing  tension  of  the  muaclea  over  the  apex  will  give  rise  to 
an  alteratiou  in  the  [lercuHsion  Hound. 

The  normal  thoraciu  percuasion  sound  got  on  striking  over  a  thick  layer 
of  healthy  resonant  limg  iuay  lie  deacribed  as  an  ample  percuasioa  sound  of 
considerable  duration,  low  in  pitch,  and  of  a  clear  tone.  Tn  dinea-se  the 
reasoiiance  of  the  sound  may  bo  incrcascd ;  thc  sonnd  may  he  hyper-resouant. 
Slight  hyper-re8onanee  is  got  in  emphyaeina,  more  marked  on  pereussing 
over  relaxed  bing,  as  above  a  pleiiral  effuaion,  or  where  exudation  and  air 
containing  tissue  are  intimately  mixed,  as  in  uidenia,  early  pneumonia,  etc 
Marked  hyper-re80uance  is  met  in  pneiunothoras,  pueumopcricardium.  T!ie 
resonauce  of  tlie  soumi  may  bc  iliujinishcd — tho  sound  is  duU.  Comparative 
dulnt«.s  is  got  \vhere  there  ie  some  pleural  thickening,  in  early  plithisis,  eU:. ; 
duluese  where  tho  consolidation  is  more  advanced,  oa  ia  pneumouia; 
absolute  dulness  is  foimd  t7pically  in  efTusion  into  the  pleura.  In  some 
casee  the  percusaion  eound  may  have  a  special  quality,  as  the  crack-pot 
sound,  the  amphoric  sound,  the  bcU  sound. 

Auscultation. — Next  anscultatf;  thn  lungR.  Note  the  inspiratory  and 
expiratory  phaso  of  the  breath  Bouud,  tlieir  relative  duration,  their  pitch  and 
iniensity,  and  the  pre-aenee  ar  absence  of  a  pause  between  them,  and  thus 
deduce  the  type  of  the  breath  sound. 

The  normal  ti/pe  of  hreath  sound  heard  aH  over  the  lung  escept  at  the 
interscapular  region  is  veaicular.  Inspinilion  ia  a  gentle  continuoua  rushing 
sound ;  expiration  a  thinner,  fainter  sound,  whicli  at  timea  may  not  be 
audible;  inapiration  is  three  tiniea  as  long  as,  and  passes  ilirectly  into, 
expiration.  In  disease  this  vesicular  murmur  becomes  altered.  The  breath 
eound  may  be  harsli,  as  heard  in  tho  normal  child's  chest,  or  over  the 
healthy  lung  whon  the  other  is  rendered  functionless,  as  in  pneumonia  or 
pleuj'isy  witn  efTusion.  Harsh  resicuhr  hreaiking  \vith  prolouged  expua' 
tion  is  heard  in  slight  consolidation  of  the  luug,  aa  in  tuberculosis,  thc 
audible  part  «f  uspiration  being  prolonged.  Wavy,  jerky,  or  interrupted 
vesicular  breathing  may  be  nervous  in  origin,  but  it  u8UBlly  i-esults  from 
delay  In  the  entrance  of  air  into  the  piUn»onary  bronchi  tlirough  catarrb 
giving  rise  to  obstructioD,  and  \vhen  localised  is  to  l>e  regardcd  with 
sus})icion.  Clinica!ly  it  is  foimd  in  early  tuberculous  infiltration,  bronchitis, 
FaiiUness  or  ahsence  o/  iht  breath  sounds  may  be  preseut  if  the  sound 
viljmtions  produced  at  the  laryax  aud  upper  part  of  tiie  ref5pimtory  Iract 
nre  cut  off  by  obatruction  of  a  lironchus,  cflusion  into  the  pleural  sac, 
thickening  of  the  pleura,  etc. 

When  in  disease  tlie  sound  \'ibration8  produced  at  the  naao-pharynx, 
pharynx>  and  Iarynx   are  not  damped  down  by  passing  through  8pongy 
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air^coDtuiniug  iung,  tbe  sound  over  the  chest  bas  the  Bome  charactcra  os  at 
its  point  of  production,  and,  beiug  idmilar  to  the  eound  heard  on  listeuiug  over 
u  bronchus,  ta  called  bronchial.  lusplration  and  expirution  are  about  equal 
ID  length.  they  are  separated  hy  a  distinct  pause  and  have  a  blowiug 
qiiality.  l^ree  kinds  of  bronchial  breath  sounds  ure  reoogDified,  dlstingitishca 
according  to  their  pitch.  Hiah  pitched  or  tubular  Dreathiug ;  medium 
pilclied  (»r  simple  broncliial;  lo\v  pitched  or  cavernoua.  The  siniple  or 
uiediiuu  pitched  variety  is  heard  where  the  lung  is  a  better  coaduutor  of 
aound,  aa  in  consoUdation  in  phthitua.  The  high  pitched  Tariety,  more 
intense  and  harsb  in  character,  is  found  where  coDBolidation  is  moru  com- 
plet^*,  as  in  croupous  pneuinoniu.  The  low  pitclied  or  favemous  variety 
differa  Crom  the  other  varieties  in  ita  pitch  and  iu  ha\'iug  a  di8tinc.tly  hullow 
<luaUty.     It  18  heard  over  ojivities  in  the  lung,  uhtliisical  or  l)ronchiectatic. 

Broncho-vesicular  Breaihing. — The  type  of  breuth  sound  heard  in  health 
in  the  intersc-apular  region  and  over  tlic  loanubrium  stemi  posseeses  some 
of  the  cliaracters  of  bronclual  and  some  of  tbe  characters  of  vesknilor 
breathing,  Pathologically  it  indicates  some  slight  increaae  in  the  conducting 
power  of  the  lung,  aa  in  eHrly  tubert^uloua  intiltration. 

Amphoric  breathing,  a  rare  variety,  haa  a  hoIlow  whistling  character. 
Like  bronchial,  it  may  be  higli,  medium,  Iow  pitched.  It  may  be  heard 
over  a  pneumothorax  where  there  is  free  commvmicatioD  between  the  pleuru 
and  a  oroncbus,  or  over  amuoLh-vvalled  cavities  haviug  free  communicatioo 
with  a  bronchua. 

Accompanimenis. — Ha\'ing  determined  the  type  of  the  breath  aounds, 
notice  the  preoence  or  abscnce  of  accompaniments.  If  preaent  they  muy  be 
extra-pulmonary,  sucli  aa  friction.  IntrapuJmonary  accompanimenta  nmy 
bo  dry  r41ea  or  rhonci,  snoring,  cooing,  whiatling,  or  creakuig  aotinda  dne 
to  an  att«ration  in  the  huneo  of  a  bronchial  tul>e,  aa  in  aathma  or  bronchitis, 
or  there  niay  be  moist  rSles  or  crepitationa,  sounds  which  convey  to  the 
car  tho  idea  of^the  bursting  of  small  bubblea  or  the  crackling  of  hair 
rubbed  between  the  tingera. 

Examine  next  the  to(.al  resonatu-e,  asking  the  patient  to  repeat  niuety- 
niue,  or  one,  one,  one.  In  health  the  sound  ribrationa  are  conducte<l  to  the 
atethoacope  altercd  by  their  passago  down  the  column  of  air  in  the  respiratorv 
tract  and  through  the  ehest-vaU.  In  disease  when  the  lung  is  Consolidated, 
as  in  phthisia,  pneumonia,  the  sound  is  incrcfUHxL  When  the  sound  is 
markedly  incroaaed,  it  ia  called  bronekophonjf.  The  sound  vibrations  are 
diminisbed  or  loat  when  there  ia  diminialicd  fucilitica  for  their  conduction, 
as  when  a  bronchua  ia  plugged,  when  there  is  tbickening  of  the  pleum, 
efTusion  into  the  pleura,  cedema  of  the  chest-wall,  etc. 

Under  certain  conditiona  the  whiBpered  voice  ia  weU  heard,  aa  if  apoken 
into  the  end  of  the  atethoscope.  This  ia  known  aa  vfhispering  ptetonlogujf 
(aee  articlo  "  Lunga  (Phthiaia)"). 

Pkrcussion  of  Heart. — Tuming  next  to  the  p^cusnon  of  tfu  heart, 
two  arena  of  dulneaa  are  recogniaed:  Ihe  superfidal  or  area  of  abaolute 
dttlneeB,  the  deep  or  area  of  relative  dulnefls.  The  tuperfieial  eardiac  dulruss 
CorreBpouda  to  that  layer  of  the  heart  which  liee  uncovered  by  luog,  having 
a  truncated  pyramidal  ahape,  with  its  right  border  along  the  left  border  of 
the  etemum,  ita  upper  l>oundary  at  tbe  fourth  coatal  cartilage,  ita  left  border 
about  the  paraatemal  line.  The  edze  of  the  area  variee  with  the  state  of 
cxpansion  of  tho  lung.  In  enlargemeot  of  the  heart  it  ia  incrcased,  in 
cmphyaema  it  ia  dimiuialied  or  a^nt.  the  over-ezpanded  limg  occupying 
Ibe  area.  The  area  of  tle^p  eardiac  dulntst  ia  of  much  greater  importance 
to  the  clinlcian.     Using  atroug  percuaaion  percuseing  from  without  inwarda 
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aloiig  the  tliird  and  fourth  right  interspacea,  the  right  border  of  the  Iieart  ia 
fomid  aboiit  two  iuches  to  the  right  of  the  mid-stemal  line.  The  left  border 
is  nest  mapped  out.  perciisaiug  along  the  interapaces  from  without  iuwarda, 
beginning  out-^ide  the  niaiumary  Une,  where  a  clear  thoracic  percnaaion 
Bound  ia  obtainable.  By  marking  in  eacli  interspac«  when  the  relative 
dulness  is  tintt  reached  and  joining  the  points,  the  position  of  the  left  biorder 
of  the  hearb  cjiu  be  obtaine^L  In  health  it  is  usnally  in  tlie  inamm!Lry  line, 
that  is  about  3  j  inches  to  the  left  of  the  mid-eternal  line  at  the  level  of  the 
fourtb  interapace.  In  percuBsing  the  deep  cartUac;  dulness,  niiidi  iiftsistiince 
will  l>e  got  by  taking  into  consideration  the  sense  of  resistance  wheu  carry- 
ing  out  the  pereusBion.  The  cardiau  duluess  is  found  to  be  iucreased  in 
cases  of  dilatation  and  hypcrtrophy  and  in  dilatation.  In  hypertrophy  and 
dilutution  of  the  left  aide  the  increase  iu  the  areu  is  downwards  and  out- 
wards ;  in  hypettrophy  and  dilatation  of  the  right  aide  the  iucreased  duluess 
is  more  in  tlie  tmuKverse  directiou.  lu  eilusion  iuto  the  pcrioardium  the 
dulnesB  takes  the  ehape  of  the  pcricardial  soc;  it  is  8omewhai  pear-altaped, 
the  stalk  of  the  pcar  Lieing  upwards.  It  is  sometimes,  os  in  etnj)hysoma, 
impo&sible  to  map  out  the  cardiac  dulness  with  cerbainty.  A  good  deal, 
however,  will  dcpcnd  upon  the  skill  of  the  observer.  Accuratc  percussion 
of  the  heart  require8  much  practice. 

Auscvltaiion.— Taking  neit  the  auscultation  of  the  heart,  the  different 
cardiac  areae  are  iistened  at  in  turn,  beginuiug,  ae  a  rule,  with  the  luitral, 
and  the  character  of  the  sounds  is  noted.  Are  the  sounds  healthy  ?  If  not 
hcalthy,  is  the  alteration  quantitative  ?  Are  the  sounds  loiider  or  faintor 
tlmu  in  health  ?  or  is  the  alteration  qualitative  ?  Is  there  a  mumiiir 
present?  Quantitative  alterations  may  be  various;  the  first  sounds  may 
be  short,  shai*!!,  and  ueceutuateti,  na  in  dilatation  ;  it  raay  be  doubled,  a 
8omewhat  rare  condition ;  it  nifly  be  prolonged  and  of  grave  tone,  as  in  the 
h}'pei-lrophy  and  dilatation  of  chronic  kidney  disease.  The  second  sound 
niay  te  loud  and  accentuated  at  either  area ;  it  may  I«  faint,  or  it  may  be 
doubled. 

Is  the  alteration  iii  the  sounds  quaUtative  ?  Is  a  uiurmur  prasent  i  If 
80,  tirne  the  murmur  in  the  cardiac  cycle — sjstolic,  diastolic,  or  pre8y8tolic 
(auriculo-Hystulic) ;  aacertaiu  ita  point  of  differential  maximum  iutea«ity ; 
its  Bound  character,  duration,  and  the  direction  of  propagation. 

EsAra  Cardiac  Areu^. — Haviug  auscultuted  the  lieart,  the  extra  cardiac 
areas  are  noticed,  the  upper  part  of  the  eternum,  the  roots  of  the  neck,  and 
the  epigastric  regiuu. 

Falpate  the  upper  part  of  the  stemum  for  any  pulsatiou  or  Ihrill,  and 
perouss  to  aecertain  if  thcrc  is  any  incrcased  inijHiirment' of  the  percussion 
sound,  as  in  aneuriBin  or  dilatation  of  the  aorta.  Notice  the  root  of  the 
neck  for  any  sweUing,  unduc  pulsation,  and  for  vcnous  pnisation,  as  in 
tricuspid  rogurgitatiuu.  The  epigastric  region  niay  abo\v  pulsatiun,  tumour, 
etc.,  which  may  have  important  bcaring  upon  the  condition  of  the 
heart. 

Iu  many  cases  the  simple  clinical  exanaination  as  sketched  is  in- 
gtiHicient. 

Extra  auscultation  will  fi'eqncntly  give  valuable  information.  Note  the 
coueh,  ita  character,  frequenGyj  etc. 

Note  the  presence  or  absence  of  expectoration,  its  ainoiint,  reaction, 
appearance.  naked  eye  and  niici-oscopic,  etc. 

In  cases  where  eflusion  into  the  plenra  is  suspectecl,  or  where  the  nature 
of  an  existing  etitmion  ia  in  doubt,  it  is  often  advisable  to  e.xplore  witli  the 
needle  of  an  exploring  8yringe  or  aspirator. 
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In  cardiac  cases  itseful  mformation  may  be  got  frorn  the  spli^gmograpli, 
cardiograph,  P.phygmo manometer,  or  8phygiuoinotcr. 

The  Konlgeu  raya  have  been  appUed  to  tlie  diagnosb  of  respiruton* 
and  cardiac  diseaso,  but  so  far  there  are  a  number  of  diificulties  iu  their 
appLication. 

ControUing  evidenco  is  of  much  impoitance  in  many  diseases  of  tho 
cheBt.  Kxaiuinatiou  of  the  lat^'nx  is  of  Uie  greatest  iinportanoe  in  casee  of 
earlj'  phthisie,  suspected  aneuriKin. 

Tlie  condition  of  Iho  blood,  tho  red  corpuscles,  the  Ieucocytee,  and  the 
bB?xnoglobin  are  ali  of  importance  In  cardiac  and  respirator^  disease.  Thus 
tho  presence  of  ancemia  niay  account  for  a  cardiac  murmur,  which  othenvisc 
miiat  have  been  considered  oi^anic ;  the  preeence of  a  Ieucooyto8is  may  gi>e 
confinnatory  endence  of  a  deep-seated  patch  of  pneuraonia. 
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Ik  deecribing  defomilLies  of  the  chest  it  is  nioet  convenicnt  to  consider 
them  in  relation  to  their  caueal  factor.  The  deformity  may  be  tlie  result  of 
a  developniental  error,  or  it  iaay  be  acquired.  If  ac*iuired,  it  is  tlie  result 
of  disease  of  the  parietes,  of  the  thoracic  organe,  or  fi-um  the  elTects  of 
eitemal  mechanical  caiisea. 

(i.)  CoNGENTTAL  Dekoumities  OF  THE  Chbst. — Congenital  defoiTuities 
of  the  chest  are  comparatively  rare.  Cleft  stermim  resnlts  from  deficient 
tmion  of  tlie  visceral  layers  in  the  embrjo.  If  the  fissure  be  inarke<I, eclopia 
oordis  results.  Defocts  of  tlie  lateral  or  poeterior  thoracic  wall  geueraUy 
aiise  as  the  result  of  amniotic  adhesions.  and  protrusion  of  the  lung  iuay 
tben  tako  plače. 

(ii.)  Deformttirs  dite  to  Altkrations  in  the  Pariktes. — Tlie  de- 
formities of  tho  8pinal  column  produce  a  defonnity  of  the  tborax,  8low, 
prc^reRsive,  and  at  Liiiies  conaideralile.  In  acoliosis  ot  lateral  curva/ure  of 
the  spine,  the  cur\ature  of  the  vertcbral  column  modities  little  by  little  the 
direction  of  tlie  riba.  The  curvature  of  the  ribs  is  iucreased  on  the  side  of 
tho  vcrtobral  convexity,  dimiuished  on  the  side  of  the  vertcbral  concavity, 
and,  as  a  eonBcquenoe,  Ihere  is  a  protrusiou  of  the  eliest  on  tlie  £>ide  of  the 
spinal  couvexity  and  a  dcpression  on  liie  side  of  the  conca\ity,  and  on  tlie 
Hide  of  the  spinal  conca\ity  the  ribe  approach  cacli  othcr,  and  may  even 
overlap.  The  horizontal  outliiie  of  the  chest  aseumee  an  ellipsoidal  fomi 
with  a  posterior  protrusion  of  the  ribs  on  Ihe  side  of  tho  scoliotic  convc>xity. 
and  a  projection  of  the  anterior  angle  of  the  ribs  on  the  opposite  side.  The 
half  of  the  thorax  corresponding  to  the  convexity  is  diuiiniHhe<l  in  cApac'ity ; 
the  oppoeite  half  retains  ite  sectional  capacity,  but  is  dimiuished  in  vortical 
incuBurement.  The  ahoulder  on  the  side  of  tlie  scoliotic  convexity  is 
iuarkedly  elevated.  the  scapula  is  throwu  out  behiud,  its  ancle  is  elevated, 
and  is  carried  out  from  tho  niiddle  line.  In  a  number  of  cases  a  very 
complicated  defonnity  is  produoed  as  the  result  of  curves  of  compensation 
in  tho  vertcbral  culmiin.  but  thoro  is  aIwayB  a  diminution  in  the  capaGily 
of  the  thorax  on  the  side  of  the  scoliotic  coDvexity,  and  as  a  result  of  Lhis 
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the  action  of  the  hcart  is  impeded  from  dieplacement,  and  iuci^ased  work 
is  Lhrown  on  the  ri)i;l»t  side  in  caiTying  on  tlio  pulmonar)'  circulation. 

Kyphosi3  or  haclcicard  archiiig  of  the  spine  produeea  a  llatleuiji>;  of  Iho 
Bidcs  of  the  chest,  an<l  an  increa^e  in  the  antero-posterior  diameter  of  the 
cliest.  The  stemuiu  becomes  cun^ed  about  ita  nuddle,  and  there  thus 
roaiilts  an  antenor  i;oiivexily  or  arcliiiig,  inore  nirely  an  anterior  concavity 
of  the  chest.  The  infra-cla^cular  depreasions  aro  exaggerated,  the  inferior 
angles  of  the  scapulie  project  froin  the  chest-waU  in  the  "alar"  fashlon, 
t!ie  abdomen  fre4ueutly  aasuines  au  anomalous  anterior  projection. 

In  Poti' s  diseojie  ar  anr^uliiT  curvainre  of  tlie  spine  the  cieformity  variea 
with  tlie  position  of  the  »pinal  curve.  If  tJie  curve  be  in  tho  upper  dorsal 
region  the  thorax  is  tiattened  frora  bcforc  backwards,  the  antero-posterior 
diameter  of  the  horizouUil  sectiou  is  diminished.  When  the  projection  is 
in  the  inferior  doreal  region  the  thorax  is  flattoned  transverselj,  the  lateral 
diameter  of  tlio  horizontal  sectiuu  is  diminifihed,  and  the  outline  of  the 
section  assuraes  a  circular  forra. 

In  osteomaiaeia  the  deformities  of  the  chest  are  seeondarj  to  the  in- 
curvation  of  the  spino  and  the  softening  of  the  ribe,  and  in  advaaced  caaes 
may  be  very  eoniplicated. 

In  osteitis  de/ormans  tho  spine,  more  or  less  ankylo8ed,  is  iuclined 
forward8  in  a  dorsal  lordoeia.  The  rilw  are  fixed  po3teriorly,  the  chest  is 
flattenc<l  laterally.  The  respiration  is  impeded,  and  is  ahnost  purely 
diaphragmatic. 

In  ac.T07negaly  the  chest  ia  projected  forwarda»  the  antero-posterior 
diameter  of  the  horizontal  plane  is  increased,  the  lateral  aspecta  llattened, 
and  the  lateral  diameter  diminished.  The  anterior  projection  is  most 
ntarked  in  the  lower  stenial  ix'gion,  and  thus  the  atemum  lies  obliqiiely 
with  its  anterior  surface  directecl  for\*'ards  and  upvvartls.  The  steruum  is 
thickoncd,  widcned,  and  elongated.  Tlie  anterior  surface  8hows  a  scries  of 
grooves.  The  angulus  Lndovici  is  very  proniinent.  the  siphiBternum  ia 
olongaied  and  ossified.  The  claviclan  are  eiilargeii  and  tho  extremitie8 
thickened.  Tho  ribs  are  massive,  so  increased  in  bnlk  that  their  edgea 
niay  bo  almost  in  contact,  obliterating  tlie  intercostal  spaces;  the  costal 
cartilages,  broadeued  and  OBsifiod,  form  a  ehaplct,  vvhich  nmy  jmsa 
l)eyond  the  plane  of  the  anterior  aspect  of  the  sternum.  The  spine  may 
Bhow  a  pronounced  doi-sal  kypho8is,  The  whole  bouy  framework  of  the 
chest  is  hj^pertrophied  and  the  respiration  is  impeded,  being  abdominal  in 
tj-pe. 

In  rickets  tho  costal  oartilages  are  abnormally  firm,  whilo  the  ribs  are 
softer  than  natural,  e6peciaUy  at  their  eidarged  growing  euds.  The  de- 
foraiity  is  charaoterised  by  the  formation  of  a  groove  mnning  dowii  the 
chest-waU  almost  parallel  to  the  direction  of  the  sternum,  eituated  outside 
the  junction  of  the  rib  with  its  cartilagc,  cxtending  down  to  the  costal 
niargiu.  There  ia  an  increase  in  the  antero-posterior  diameter  of  the 
sectional  outline,  the  sternum  being  carried  forwards,  and  a  dimiuution  in 
the  transverse  diameter.  In  addition  to  this  alleration  in  the  outline  of  the 
eliest,  thero  ia  an  enlargement  of  the  cartilaginoiis  euds  of  the  ribs,  which 
rcsiiU^  in  the  bcaded  appearauce  knowu  as  tho  "  rickety  i-osary."  The 
deformity  is  the  result  of  the  atmospheric  preasiire  acting  upon  the 
softened  riljs.  Wheu  the  diaphragm  desueuds  diu*iiig  inapiration  the  rickety 
softened  ribs  are  unable  to  vvithstand  the  atmospheric  pressure  during  the 
timo  the  fresh  8iipply  of  air  ia  entering  the  lung.  The  che8t-wall  yield8  at 
its  softest  part,  that  is,  immcdiately  extemal  to  the  enlarged  growing  enda 
of  the  ribs,  and  a  sulcus  forma  down  the  sides  of  the  chest,  while  the 


CHEST.  DErOKMlTIES  OF 

sternum  ia  carried  fonrarda  hy  the  uiiyielding  costal  cortUagee.  The 
rickety  defonnity  niay  form  withont  aiiy  actual  impcdinient  to  the  entrance 
of  air  iuto  the  chcHt,  but  Ls  acoentuated  if  any  impeihiuent  such  as  a 
bronchial  catarrh  be  Buperadded  to  the  rickets.  The  deformity  being  due 
to  au  undue  softness  of  the  che5t-waU.  the  solid  organs  suhjacent  maj 
modify  the  deformity ;  thus  the  liver  support«  the  lower  che8t-wall  on  the 
right  Bide,  while  the  heart  niay  fomi  a  prominonce  on  the  left  aide. 

In  mfringomjfclia  a  boat-8!mj>ed  huIlow  »otnctiines  develops  in  the  uppcr 
part  of  the  tboiux,  the  region  l)elow  the  level  of  the  fifth  rib  being  oormaL 
The  head  is  buried  between  the  shonldenj,  and  tl»e  etcmum  shovrs  oon- 
siderable  obliquity  and  the  shoulders  ara  oarried  forward8.  Theie  is  no 
funotional  disturhance. 

(iii.)  Deformities  of  the  Chest  due  to  Mkcuaxical  Causkb. — Any 
more  or  less  continuous  alteration  in  poaition  or  increased  pressiire  wi11 
affeot  the  outline  of  the  lhorax  and  give  rise  to  greater  or  lees  derormity. 
Klevation  of  one  shoulder,  «8ually  the  left,  is  met  with  in  clerks  who,  on 
account  of  the  poaition  takeu  while  writing,  teud  to  liave  a  sUght  lateral  spinal 
cun~ature  with  elevation  of  the  ahoulder.  Again,  in  persons  whoee  occupa- 
lion  necesBitates  the  cairjing  of  heavv  wcight«  on  one  ami,  the  oppoeite 
Bhoulder  takes  up  a  higher  positiou,  and  a  sUght  defoi'mity  is  inducecf.  In 
some  tradoe  cousiderable  defonDity  uiay  residt  from  pressure,  as,  for 
example,  the  well-recogniaed  depression  which  occurs  at  the  lower  end  ot 
the  Blernum  in  sboemakers  from  the  preasure  of  the  "  last."  In  the 
doveloping  cheet  of  youi^  bo}*s  a  projoclion  of  one  or  more  costal  cartilagea 
may  reeult  from  lateral  compression  in  athletic  eserciees.  The  cartilage» 
boing  Boft  when  it  is  compressod  between  the  rib  and  tho  sternum.bendg, 
ttud  an  angular  projeclion  forms.  In  the  female,  mechauical  modification 
iuay  reaidt  from  tight  corset«.  Tho  Iow©r  ribs  are  forced  inwanis  and 
imprint  their  traces  on  the  viscera,  the  massed  inttistine  preesee  u|Kin  the 
ftetvic  organe,  the  deecent  of  the  diaphragm  is  limited.  and  the  respiration 
bccomes  thoracic  in  type ;  the  respiratorj'  capacity  of  the  lower  part  of  tho 
chest  is  dimini&lied,  and  the  epi^astrie  angle  is  redueed.  Tho  pressnre 
rosults  in  enteroptj-sis,  or  else,  if  dislocation  of  the  difterent  organs  bo  not 
prodiicod,  an  induUblo  impression  n^niains  with  an  alt^ration  in  tho  slmpe 
of  the  organ. 

(iv.)  l)KP0R>nnB8    DUB    TO    ABNORMAL    CONTtmONS    OF  TKE   THORACIC 

Oboaks. — The  framework  of  the  chest  undergoing,  as  it  does,  ceaselefls 
tomporary  changes  in  outline  diiring  the  respiratoij  and  circulatory  move- 
mouts,  the  ahape  of  the  outline  must  largely  dcpeud  upou  the  conditioii  ot 
the  contained  viscera.  Any  alteration  taking  placc  in  the  thoracic  viscera 
must  to  a  greater  or  lesa  extcnt  teli  u])0u  the  parietcs.  Tho  devclopment 
of  the  chest  must  be  depcndent  upon  the  developnient  of  the  contained 
organs,  and  any  want  of  re8pirat«ry  capacity  will  teli  in  t!io  most  marked 
manner  upon  the  form  and  outline  of  the  chest.  Wlule  thus  departing 
from  tho  normal  the  form  may  not  amount  to  absolute  deformity.  but  tihe 
ubnurmality  is  of  importanco  to  the  phy8ician  as  showing  the  exi8tence  of 
past  or  the  probabihly  of  futiire  lung  mischief.  Of  such  a  tyi)C  is  the 
i"  alar"  or  '*  ptorygoid  "  chest.  In  such  individuals.  aa  the  result  of  iniproi>er 
arroundings  aud  education  duriug  oarly  life,  there  is  dcficiont  lung  do- 
rclopment,  or  it  may  Im}  that  Uteiv  i«  a  congenitally  small  lung  capaoity. 
As  a  conaequenoe  there  is  defioient  development  of  the  chest ;  it  is  BhaUow 
and  narrow,  there  is  an  inoreased  obliquity  of  tho  ribs  which  rosults  in 
a  proportioual  diminulion  of  both  the  aittcro-poeterior  aud  transvcrse 
diameteni,  the  increased  obliquity  of  tlic  ribe  results  in  a  drooping  and 
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fonvard  inclination  of  the  Bhouldera,  ihe  upper  part  of  the  scapula  is  Uuia 
carried  fonvard«  aud  the  angle  tilted  tiackwardti  fnnii  the  rilm,  gi^ng  the 
chest  the  peculiar  "alar"  appearance.  Wliile  llie  increaaed  obliquity  of 
the  ribs  residta  in  increaae  in  the  vertical  length  of  the  hony  framework, 
tlie  vertical  capacity  of  the  chest  is  reallj-  diiuinLshed  hy  an  inci-ejLse  in  tlie 
hcight  of  the  diaphragm. 

Thejlal  cUest^  tlie  type  of  the  tuberculous,  8howa  a  morked  and  dislinctive 
defomiity.  There  is  a  losa  in  the  norinal  anterior  roundiug  of  the  chest, 
there  is  a  diminution  in  tlie  antcro-posterior  diameter  of  the  sectional 
outliiie  in  tlie  uiarked  form,  the  cartilagea  tjf  the  tnie  ribs  haviiig  a  diiiiin- 
ifihed  anterior  curve,  in  some  cases  the  Bternuni  even  l^ing  depressed.  In  the 
flat  chest,  as  distinguished  froni  the  alar,  there  niay  be  iio  incieased  obKqiuty 
of  the  ribs.  Both  alar  and  Hat  chcsts  are  essentially  deformitie«  ths  result 
of  deficieut  luug  capacity,  wMch  is  said  by  some  to  be  cougeoital,  but  raay 
also  be  the  reault  of  deticient  piilniouary  developiuent  arisiug  from  adverse 
circurastancea  and  surrcmidings. 

The  pigeon  chest  is  chai-acterieed  by  au  aJteration  of  tho  aLmost  circular 
sectional  outUne  of  Ihe  childisli  cliest  to  a  triangular  form.  There  is  an 
Increaae  in  the  antero-poaterior  diameter  of  the  diest  due  esaeutiaUy  to  a 
straightcniDg  of  the  trne  riba  in  front  of  their  angles,  and  the  stcrnum  is 
thmj  cairied  forwardB.  The  Iraiisversel^  constricted  chest  is  a  very  commou 
form  of  doformity,  The  chest  8how8  a  dcpression  or  groovc  which,  commcnc- 
ing  at  the  levcl  of  the  xiphisternum,  pusses  outvvards  and  dowu\vard8  till  it 
shadea  a\vay  towards  the  mid-axillary  line.  Tlic  trau8versely  constrictetl 
and  pigeon  deformitics  liavo  etjsentially  the  same  caiisal  factor^an  impedi- 
ment  ta  the  eutrance  of  air  iuto  the  luiig  during  tlie  develupmeuial  period 
of  life,  while  the  cbe6t.-wall  is  soft  and  yiclding.  Given  an  aBection  of  the 
respiratorj'  tract  wluch  will  interfei-e  with  the  free  entrance  of  aii*,  siich  as 
eularged  tonaila,  broncliitis,  whooping-cough,  etc.,  aud  either  deformity  may 
result.  The  re8piratory  obstruction  eauses  inspirator)-  dyspna''a  with  in- 
ci-eased  elforta  at  inspiration.  The  chest  aud  lung  are  moi-o  eaaUy  ex|ianded 
above  than  beIow,  hence  when  tlie  diaphragm  descends  and  the  ribs  at  tho 
upper  part  of  the  chest  are  drawn  up,  tho  Imiga  uot  espandiug  fully  at  their 
lowcr  part,  there  is  a  tend6ney  to  form  a  vacuum  at  the  Iowcr  part  of  the 
chest,  aud  the  atiiioBpheric  pressure  forces  iii  the  chest-vvall  aud  a  sulcuts  is 
thus  formcd.  The  sulcus  corrcspomU  to  the  upper  levcl  of  the  abdominal 
organs  whio!i  support  the  lower  part  of  the  chest-vvuU.  The  transverselv 
constricted  chest  is  thus  dcvcloped.  Whcn  the  iuspiratory  dyttpncea  liaa 
been  moro  pronounced  and  more  persistenlj  the  deformilj  advances  to  the 
pigeou  chest.  Forced  inspiration  over-expauds  the  upper  tliorax,  protrusion 
of  the  stemuui  takoa  plačo,  iho  almospheric  pressiuij  forces  in  the  lower 
part  of  the  chest,  producing  the  iransverse  sulcus  and  a  bending  back  of 
the  siphistemum.  From  tho  altered  position  of  the  stenium  the  costal 
cartilagea  become  straightened  iu  frout  of  their  angles,  aud  the  greatest 
trauBverse  diameter  of  the  chest  lics  postcrior  to  the  normal  position. 

The  einphy8ematou6  ehtit  is  characterised  hy  an  incrcase  in  ali  the  diametei^s 
of  the  sectional  outline  of  the  chest — from  the  cllipse  the  outliiie  assumea  a 
circular  form.  liepeated  and  prolonged  inspLratory  efTbrts  produce  an  over- 
distension  of  the  lung;  the  hing  becomes  eraphysematous.  The  luugs  have 
beconio  too  voluminous  to  Ije  acMuimodated  vvithin  the  iiscd  pcripherse  of 
the  chest  when  in  an  ellipsotdal  form,  the  lixed  periphene  assmne  a  circular 
outline  to  give  a  greatcr  contaiued  area  for  the  cnlarged  liuigs.  The  out- 
Une of  the  chest  is  circular,  there  is  au  increase  in  aH  the  uiamctcrs,  tho 
stemum  is  arched,  the  shoiilders  are  raised,  and  the  spine  is  ai-ched ;  the 
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chest  is  fairly  described  by  the  epithot  "  barrel-shaped."  The  enlargement 
of  tlie  cheat  maj  be  confined  to  tlie  j^tarts  above  the  level  of  Uie  xiphi- 
Bternum,  but  freqnently  the  whole  chest  is  affected,  in  which  čase  the 
epigastric  angle  is  markedl/  ealai^ed. 

UnilaifnU  alteration  in  the  shape  of  tht  chest  may  be  aeen  iu  a  variely 
of  conditions  atfecting  the  lung  or  pleura. 

A  unilateral  dilatation  of  the  chest  is  rarely  ^een  in  the  healthy  sido 
when  disease  impedee  the  action  of  the  other  lung.  On  the  diseased  it  ia 
iimrkedly  apparent  by  nieasureinent  or  inspecLion  in  plenrisy  with  effusion, 
pneumothorax.  and  in  cases  of  tiimoiir  of  the  lung.  The  iutercosUil  spaces 
are  oblittjrated,  at  iiiuea  they  may  eveu  bulgo.  Muvcuient  on  the  affected 
side  is  dtiniiiished,  e^aggerated  ou  the  sound  side. 

Piminution  of  one  sido  of  the  cheat  raay  form  a  very  striking  deforraity. 
It  may  fulluvv  upon  cbrouic  fibruid  and  destructive  changeit  taking  plače  in 
one  lung,  or  upon  pleuri8y  \vith  effusion  or  eiupyema.  Iu  pleuri8y  or 
empyoma,  while  the  tiuid  is  preaent,  the  lung  is  coUapsed ;  if  before  the 
fluid  be  evaciialed  changes  take  plače  in  the  lung  aud  pleura,  preventing 
the  expansion  nf  the  lung  when  the  tluid  ultimately  becomes  evacuatcd  or 
absorbed,  marked  deformity  reaults.  The  luug  can  no  longer  expand  to 
fill  up  the  allected  side,  the  heart  passes  over  toward9  the  aHected  side,  the 
opixjHit«  lung  l)econies  eruphyBematou8,  and  the  atmospheric  pre.ssure  forcea 
in  the  che8t-wall  on  the  atfected  side.  In  such  a  condition  thcre  is  markod 
deformity  and  diininulion  on  the  aflected  m\e,  and  the  heart  is  di8i}laood 
tuflrards  it.  Marked  deformity  of  a  similar  nature  may  jTeault  iu  chrouic 
Jibroid  phthiais. 

Locol  deformity  of  the  cheat-waU  is  frequently  meu  Local  bulgiug 
or  inerease  may  be  seen  in  circumscnl>e<l  plcural  clfusions,  in  tumour  of 
the  lung,  in  hemia  of  the  lung,  in  cardiac  hypertrophy,  in  aneur}*8nial 
luiuour. 

Local  contractions  or  diminutinn  of  the  che6t-wan  dne  to  intrathoracic 
disea&e  is  aeen  iu  phtlusia  cven  %vithout  tlte  formation  of  a  ca\'ity,  though 
it  is  more  inarkeil  if  a  vomica  Ije  present^. 
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1.  Sorr  Fasts. — Coucusaion  and  contusiou  of  the  chest  without  crideuce 
of  Lajury  to  iotemal  organa  are  of  frequout  occurrence,  and  iu  uidny 
caaes  lead  to  no  serious  results,  but  it  must  be  borne  in  mind  that  an 
injury  which  appearc<l  slight  at  first  may  later  give  rise  to  alarming 
8yuiptomB.  In  cuncussiou  from  the  buflers  of  h  railway  carriaj^e  or  tho 
preesuro  of  part  of  an  ordinary  caniage  on  th«  che.st-\v'all  very  httle  may 
ne  obeerved  at  the  tirne,  and  later  extensive  bamion-hage  ^m  an  injured 
intcmal  organ  may  lead  to  serioas  compUcations  and  dcath.  In  adults 
tluB  is  oftener  observed  than  in  cluldren,  ua  their  chests,  beiug  uiore  yitild- 
iug,  bear  concusaions  much  better.  The  sbock  from  slight  coucusmous  is 
often  much  greater  than  might  l>e  cxi)CCtod,  becanse  the  iuHueoco  pro- 
<lucud  by  tliem  varios  greutly  both  in  adults  aud  children,  and  caaes  are  on 
noord  where  a  slight  blow  on  the  chest  has  caused  profound  shock  and 
aometimeH  deaih.  It  is  therefore  extremely  importaut  to  treat  ali  cases  of 
coDOoauoa  uad  contuaiou  of  tho  chest,  even  whe&  aligfat,  with  the  greateat 
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čare,  avoiding  prolong&d  examination  during  the  period  of  shock.  Laj-ing 
tho  paticnt  ilat  in  bed  \vith  \varmth  judicioualj-  api)lied  round  him,  using 
stimulunts  in  small  quaiitily  and  often  repeated,  with  aubcutaneous  in- 
jectionB of  8trychiiine and  cthor  vherc  the  tendcncy  to  heort  failuio  is  great. 
wiU  generuU}'  be  sufticient  in  ordinarj'  cases  of  sliock.  As  very  sciious 
injuries  iuterually  niay  result  from  blow8  on  the  cheet  without  any  exterual 
wound  or  any  fntcturo  of  tho  riba,  it  is  important  to  keep  tho  imticnt  at 
rest  for  eight  or  leii  daye,  hy  which  tirne  it  m&y  be  assumed  lliat  the 
dangeroua  period  is  past. 

Ordinaiy  wound3  not  involving  penetration  into  the  chest,  sueh  as  uuts 
and  stahs  oaly  passing  through  ekin  and  muscle,  occur  frequently,  and 
BhoxiId  alway8  be  treated  with  the  Bame  autiseptic  prccaulious  as  wounds 
eLsewJiere.  \Vhen  of  small  aize,  after  thorough  clciinsiug,  a  simiile  coUodion 
dressing  Tnay  be  sufEcieut,  hiit  wliere  extensive,  stitches  aro  reqtitrcd  and 
useptic  or  autiseptic  dresaiugs,  a<x'ording  to  the  opinion  of  the  surgeou  iu 
charge.  In  hicorated  woiinda  and  in  very  alight  woHnd8  with  a  large 
amounb  of  extL'avafiated  blood  in  tlie  tiasuea  special  čare  ought  to  bc  takeu 
in  the  cleansing  proccss,  as  should  suppuration  take  place  it  spreads  \\ith 
great  rftpidity  iu  the  ceUular  tisaue  of  t!io  cheat.  In  ull  Buch  cases,  and 
where  vvouuds  involve  tho  musclcB,  it  ia  important  to  note  that  the  fbtiug 
of  the  dresaings  is  so  arrangod  tJmt  the  anii  is  bandaged  to  the  side,  thus 
securin^  rest  to  the  iujured  muscles.  At  the  end  of  ten  days  the  parts  are 
generally  8utticiently  healed  to  aIlow  the  arra  free  of  the  bandages,  and 
passive  motion  is  employed  to  prevent  stiffness. 

Wounds  involving  hoth  the  thorax  and  ahd(ymen  are  coniparatively 
conuuou;  the  vault  of  the  diuphragm  raiches  the  level  of  the  fiftlt,  and  it 
may  l>e  the  fourth  rib  on  the  left  aide;  the  pleura  lines  prat'ticaUy  Lhe 
entire  waU  of  tlie  thomx ;  hence  a  pcnetrating  instrument  is  liablc  to 
traversc  the  pleiiral  cavity  and  enter  the  C'avity  of  the  [HTitoneum.  Tho 
injury  to  the  abdominal  viscera  may  be  the  moro  scrious  element;  the 
organs  most  likc'ly  to  be  injureti  are  tlie  Htomach,  liver,  spleen,  and  kidney. 
PerforaLion  of  the  tUaphmgm  on  lhe  left  aide  may  result  iu  tme  or  other  uf 
the  fomis  of  diaphnigmatie  liomia  (st-c  "Diuphragm,  Surgical  Aftections  of  "). 

2.  The  Ems  and  Sternum. — Confusums  of  the  ribs  are  very  common, 
and  are  canseil  hy  direct  violence,  producing  frequently  very  persistent  pain 
over  the  site  of  injury.  If  this  pain  does  not  yield  to  soothing  fonientationa 
with  helladouna  or  laudanum  for  forty-eiglit  hours,  and  thereafter  the 
appIicatioD  of  stripa  of  oi*iUnaiy  sticlcing  plaster  applied  for  a  week,  a  small 
fly  hlister  over  the  site  of  pain  is  very  frequently  of  great  service. 

Practurcs  oecur  generany  from  the  fourth  to  the  eighth  ribs,  the  tippcr 
and  Io\ver  ribs  heiug  more  protected;  the  floatiug  ribs  yield  more  to  injuries. 
and  conscquently  aro  Icss  often  broken.  The  most  frequeut  aeat  of  fi-acturc 
is  usuaUy  at  one  or  other  end  of  the  rib,  aud  the  ribs  most  frequently 
brokeu  are  the  fifth  and  sisth,  A  rib  uiay  be  broken  iu  lwo  places,  or  may 
8imply  be  crackcd  Tho  diagnosis  is  not  ahvay8  easy,  a  simple  fracture 
being  most  eaaily  felt  by  plaeiug  the  haud  flat  ou  the  chest  aud  directlng 
the  patient  to  take  a  long  brcath.  Sometiraea  placing  two  fingers  over  the 
site  of  pain  and  pressiug  one  iDwards  enables  crepitation  to  be  made  out. 
It  is  a  good  plan  to  examine  carefully  cach  rib  \vith  the  fingers,  in  order,  if 
possiblc,  to  make  out  crepitation.  Sometimcs  tliis  is  so  dif^cult  ttiat  it  is 
not  |x>saihle  to  be  ab8olutoly  certain  as  to  \vhet1ier  llie  ril>  is  hrokeu  or  not, 
but  if  the  patient  has  intense  pain  at  the  end  of  iuspiration  or  in  tumin^ 
8ud<lenly  in  bed,  and  if  bis  respiration  is  sli^rt  and  liurried,  \ve  ure  jiistified 
in  concluding  that  hc  has  had  one  or  more  riba  bi'oken.     Ribs  are  gcnerally 
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broken  hy  direct  violenoe,  but  n  number  of  cases  are  on  rocord  where  aft«r 
violent  aneezmg  or  coughing  one  or  more  ribs  have  given  way»  and  in  the 
insane  simplj  turning  in  bed  bas  been  kQown  to  fracture  several  ribs  due 
to  diseose  of  tho  bone.  Fractiires  of  the  ribi$  cause  serious  cooiplications, 
witb  vhich  we  wili  deal  later  on  wheu  si:>eakiug  of  injuries  to  the  viaoera. 
The  treatment  of  a  etiiuplc  froctiirc  cnn.sists  in  Htrapping  the  injored  aide 
aud  applying  a  broad  bauduge  round  the  cbeat,  and  where  thia  gircs  coinfort 
it  may  lie  continiiRtl ;  in  certain  cases,  however,  patienU  are  easier  without 
anjr  bandage  al  ali.  The  fracture  is  generali}*  united  iu  three  vreeks,  and 
it  is  tmnece68ary  to  keep  patienbs  in  bed  in  uncomplicated  cases  for  longer 
than  a  few  day8.  The  costal  cartUa^es  are  sometimes  broken  hj  direct 
%'iolence,  or  a  severe  cnieh  of  the  cheet  may  lead  to  several  costal  carUlages 
giving  way,  and  the  same  treatment  is  employed  as  for  fracture  of  the 
ribe. 

Di^ocatiovs  of  the  ribs. — Soparation  of  the  head  of  a  rib  from  ita 
articulatiun  \vith  the  spiiial  column  is  exceedingly  rare,  while  dislucation 
of  ac-oetal  cartilage  from  the  Bternum  is  veiy  uncommon.  Cases  have  been 
mentioned  botli  of  fonvard  and  bnckwan1  displacement,  the  fonvard  being 
eusUy  reduced  by  pressure,  the  back^va^d  i'eqiuring  pressure  on  the  stemuiu 
vrtiile  the  patient  takes  a  deep  breath. 

Sttmum. — Fracture«  of  the  siernum  may  be  transverse  or  obUque,  aud 
are  oaused  either  by  direct  or  indirsct  violence.  They  occur  between  the 
manubrium  and  the  gladiolus.  or  aL  tlie  enaiform  cartUage.  The  manubrium 
is  generally  dispbu-cd  backivards  and  behind  the  glaiholus,  and  is  reduced 
when  |K}9aiblti  by  placiug  the  patient  on  the  back,  putting  ibe  knee  between 
the  shoulders,  and  pressing  the  ribs  aud  gladiolus  downwards.  Sometimes 
it  is  imjKissiblc  to  reduee  the  displaccment,  and  nnleAS  the  manubrium  is 
giving  rise  to  uncomfortablo  preasurc  8ymptoms,  opcrativc  iuterference  is 
unneoe68ary.  The  ensiform  cartilage  may  be  driven  backward8  touurds  the 
^line  by  direct  violence.  and  from  pressure  on  the  stomach  vomiting  may 
become  so  peraistent  that  an  operation  to  replace  the  djsplaced  cartilage 
becomes  a  nece85ity.  It  is  wcll  to  bear  in  mind  that  in  bolh  fractured  riba 
and  sternum  the  intercostal  aud  iutemal  mammary  arteries  have  been 
injured  and  the  patient«  have  died  from  fatal  haemorrhage.  Compound 
fracturee  of  the  rius  and  stomum  are  dealt  with  in  exactly  the  same  way  as 
compound  fractures  elsevherc.  It  is  sometimes  neceaBary  to  rcmove 
portions  of  rib  iu  such  circumaUnces,  and  the  pleirral  cavity  is  as  a  rule 
pcnetrated,  and  therefore  čare  muat  be  ttiken  to  ensure  cai'eful  draiuage. 

3.  Thb  Viscera, — \Vounds  of  the  lung  lead  to  various  Bymptom8, 
according  to  their  ejctent,  aud  niay  bo  produced  by  aimple  concussion, 
frictured  ribs,  sUil'»  by  knives.  svvorda,  and  sueh-likc  w(aijtouH,  or  by  gunshot 
wo«udH  or  any  projoctile«  having  sullk-iont  force  to  jM,'netrite  the  chest- 
wall.  HiL-uioptyHi8,  emphy8ema,  pQeumothorax,  Iia'uiotliorax,  ure  tlie 
aymptonis  which  occur  soon  after  an  accident,  w]iile  some  days  uftor  an 
injury  to  the  viscera  we  may  have  pneumonia,  abecees  of  the  lung,  bronchitis, 
gangrene,  or  hemia  of  the  lung. 

/f<rnto}>ty9is  to  a  sUght  eztout  may  oocur  in  concuaaion  or  sliglit  injuiy 
to  tbe  substance  of  the  lung  l>y  a  broken  rib,  and  is  frp(iuently  accompauied 
bj  empKjtfenta,  wMcli  consiata  in  the  air  pissin^  into  the  cellular  tisaue 
through  the  opcoing  in  the  lung,  and  is  diuj^nd^tnl  by  placing  tht?  hand  over 
the  chest  and  feeling  tlie  cnickLing  caused  \>y  thti  air  in  the  c«Uular  tiBsue. 
Where  the  wound  in  the  lung  is  extensive,  as  bv  a  Bword  Ihrust,  tho 
emphyBcrma  may  extend  over  the  whole  body,  and  the  patient  muy  becouie 
ttiurooognieable. 
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Tliia  conditiou,  however,  is  not  verj  coni  m  on.  The  treatment  of  niotlonite 
emphy8ema  consists  in  strapping  the  chest  in  cases  of  tracture  and  di'essiDg 
thc  wonnd  nu tiscpticull^  where  it  lias  occurred  froin  a  štab.  \Vherc,  how- 
ever,  the  eDipIiy9ema  is  general,  free  incisions  must  be  made  int^)  the  cellulur 
tisstie  to  aUow  the  air  to  escape,  not  ibrgelting  the  iniportacc«  of  the 
incisions  on  each  side  of  the  laični,  as  the  presaure  in  that  region  is  bo 
great  aa  to  threatcn  siiflbcation,  and  patients  have  dled  fiom  negloct  of  this 
precaulion. 

Pnrv'mothoTax.  —  In  Bome  cafies  of  iDJury  to  the  Inng,  instead  of 
eui]>tiyBema  occurring,  thc  air  rushes  into  the  pleural  caWty,  coniprcssjng  the 
hmg  and  giving  rise  to  ilio  nioat  distressing  dyBj>na;a,  whicli  is  relieved  hy 
paaaing  a  trocar  and  canuLi  into  the  pleural  cavity  and  allosving  the  air  to 
escape,  having  previou8ly  of  course  used  antiseptic  treatment  for  the  skin. 
After  the  air  haa  escaped  a  nibber  tube  with  a  Hange  (to  prevent  ita  passage 
into  the  cheet)  is  iutrodueed  and  antiseptic  dresaings  appUed. 

H(rvioth(iTnx. — In  many  uiscs  in  addition  to  air  in  the  chest  a  large 
quanlity  of  blood  nmy  exi8t  from  iujury  to  tlie  vessels  iu  the  luug.  "VVlicrc 
blood  aione  is  extravasated  the  condition  is  ealled  ha'niothorax ;  vrhere  hoth 
air  and  blood  are  preaent  it  is  ealled  hajuio-pneumothorai.  These  cases  are 
generally  so  serious  that  no  interference  is  possible,  and  patients  generally 
die  from  the  eitensive  hremorrhage.  Veneaection  is  recommended  in  cases 
of  hnemorrhage  in  ordcr  to  produce  faintuess  and  possible  arrest  of  the 
bleeding.  A  certain  nmnber  of  cases  recover  from  arrest  of  ha*morrhage 
und  ahsorjilion  of  the  liuid.  The  balauce  of  surgical  experience  points  to 
the  importance  of  not  interfering  iinlees  there  is  evidence  of  enipyema. 
"IVhere  there  is  a  wound  into  the  chest  with  free  li*morrhage  the  que8tion 
of  opening  up  the  wound»  turning  out  the  clots,  looking  for  the  bleeding 
ve«8el  or  vessels,  and  if  jiossiblc  securing  them,  must  bo  considered  and 
carried  out  in  certain  cjisch.  Somoliinea  the  hajciorrhaKe  is  so  gi-oat  on 
turning  out  the  clots  from  the  chest  that  it  is  better  to  stuff  the  cavity  with 
gauze. 

Traumatie  lurnio  of  ihf  lung  consists  in  the  protrusion  and  often  the 
strangulation  of  a  portion  of  the  lung  througli  a  wound  in  the  cheat-wall. 
It  is  UBuaIly  met  with  in  vounds  which  open  into  the  pleural  ca\'ity  with- 
out  involving  the  lung  itself.  The  wound  in  the  chest-^all  must  he  of  a 
certain  size  to  aUow  of  the  protrusion  of  the  lung,  and  it  muBt  correepond 
in  positiou  vfith  one  of  the  borders  of  the  lung  or  with  the  corner  of  one  of 
its  lobes.  The  hernia  may  take  place  as  Boon  as  the  penetrating  Treapon 
is  withdrawn,  or  it  may  not  take  plač©  for  many  honrs  after  the  injury. 
Violent  cxpiratory  movements  have  a  good  deal  to  do  with  its  production; 
part  of  the  air  expeUed  from  the  lung  on  the  healthy  side  may  be  driven 
into  the  portially  collapsed  hmg  on  the  injiirefl  side,  so  that  it  becomes 
disteuded  and  may  protrude  at  the  wound.  If,  on  the  other  hand,  tlie  lung 
itself  is  wounded,  and  e6pecially  if  one  of  thc  bronchi  has  been  opened  into, 
the  air  ainiply  escapes  into  the  pleural  ca\'ity.  In  the  first  instance,  it  is 
easy  to  retum  the  protruded  portion  of  lung,  but  after  a  tirne  it  tends 
to  become  strangulated,  congested,  cedematous,  and  irreducible,  and  may 
fiually  become  gangrcnous  and  slough  away.  Healiug  is  then  quite  satis- 
factory  as  a  rule,  the  wound  in  the  chest-^all  is  closed  with  scar  tissue,  and 
the  lung  remains  firmly  adherent  to  the  parietes. 

B-vUet  ii-oitnds  of  the  lung,  as  met  with  in  civil  practice,  are  U8ually 
caused  by  shots  from  a  revolver.  Tl]ey  have  little  penetrating  power,  and 
rarely  traverse  the  thorax  as  a  whole ;  they  may  lodge  in  the  lung,  or  in 
the  posterior  wall  of  the  chest,  often  beneath  the  slon.     The  injury  pro- 
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duced  resembles  that  caused  hy  a.ny  other  peuetrating  instniment.  Th« 
vroand  in  tbe  slcin  is  sniall,  and  gives  exit  to  a  little  ooze  of  blood.  The 
featurea  resulting  from  iujary  to  the  lung  depend  od  ita  aituatiou  aud 
extent ;  the  oiitljing  ]H)rtions  may  I«  wouDdi>d  without  Any  dcHnite 
sjmptoms ;  penetration  of  tbe  root  of  ttie  limg  or  its  vicinity  ma^  result 
in  paeumothorax,  emphjrscma,  heemoptj^is,  hajmothonu,  etc  The  prescnce 
of  the  bullet,  ua  a  foreigu  body  in  tbe  cbest.  does  not  appear  to  adu  to  the 
gravity  of  the  injury.  The  rule  is  not  to  l^e  too  eager  to  rollow  the  coureo 
of  a  bullet  in  tbe  cbcst,  unless  it  is  easily  felt  or  is  produciug  sjmptoius  of 
irritation. 

Tbe  krge  uolibre  and  8low  veIocity  of  the  rifie  bullet  of  former  days 
were  atteuded  witb  more  extenaive  injury  of  tbe  parietes.  and  were  more 
likelj  to  be  complicated  by  the  caiTyiDg  in  of  portions  of  clotbing,  splinten 
of  bone,  etc,  and  the  wound  of  tbe  lung  waa  often  exteuBive,  lacerated,  and 
infected.  Witb  the  modem  ritle  and  bullet  there  ie  more  likely  to  be  a 
clean  suiall  bole  rigbt  tbrougb  the  cbeet. 

Wounds  of  Uie  hfart  and  pcricardium  are  U8ually  produc^d  by  pointed 
instruments  or  by  bullets  whicb  penetrate  the  wall  of  the  chest ;  there  are 
certain  rare  caaea  on  record  in  which  a  pointed  foreign  body  in  tbe 
ceaophagus  bas  pcnetratcd  the  beart-walL 

The  wound  of  tbe  cbe£t-wall  is  usually  in  tbe  precordial  regiou,  and 
niay  appejir  to  bo  of  very  little  importance,  Tbe  pericardium  niay  alone 
be  wounded,  proliably  when  it  is  on  the  stretch  between  ite  two  attaeb- 
ments.  The  wall  of  the  heart  iuay  be  penetrated  or  perforatod ;  the  point 
of  the  weapon  may  be  arroBUKl  in  the  myocardium  of  the  ventricles,  or  niay 
enter  one  or  otber  of  tbe  cavities  of  the  beart.  The  nature  of  tbe  wound 
varies  with  tbe  instrument  causing  it;  the  puncturo  of  a  noedle  is  readily 
filled  \vitli  elot ;  a  atab  \vitb  a  knife  may  give  rise  to  a  wound  whicb  gapee ; 
both  Tcutrictes  may  be  penetrated;  the  apcx  of  the  heorb  may  l>e  cut  off; 
a  bullet  may  pass  rigbt  tbrough  two  or  more  cavities,  or  it  may  lodge  in 
one  of  tbe  latter;  a  bullet  of  bigb  velocity  may  so  raise  tbe  bydraulio 
presBure  in  the  cavities  of  the  beart  that  tbeir  wulls  miiy  be  oxtensively 
ruptured. 

Tlie  pleura  and  lung  are  vcrj  couimonly  injurcd  at  the  aame  time  as 
the  beart,  especiully  the  anterior  reflection  of  the  pleura  on  the  left  slde. 
The  great  veascls  of  the  cbest  may  also  be  involved.  e.ff.  aorta,  vena  cava, 
pulmonary  veasels,  azygofl  vein,  etc.  A  wouiid  of  tbe  beart  may  interfere 
witb  ite  functiona  in  various  way8 ;  ita  action  may  be  arrestod  altogethcr 
by  tbe  injury  to  ita  wallfl  or  to  ita  valvcs,  or  by  tho  influenco  of  tbe  iujury 
on  itfl  uer^e  mecbanism,  so  tliab  the  iiidividual  dies  of  syncope;  accumula- 
tiou  of  blood  in  the  pericardium  (haemopericardium)  is  a  very  conntant 
aooompaniment  of  wouuds  of  tbe  beart;  it  may  be  dcrived  from  one  of  the 
ooronarj  arteries  or  from  one  of  the  cav-itie« ;  if  it  does  not  escape  externally 
from  the  wovtnd  in  the  ])cricardium,  it  aocumubites  and  pressee  directly  on 
the  heart,  eo  thut  tlie  Utter  umy  ceoae  to  beat ;  if  it  doea  eflcape  tbrougb  the 
wound  in  tbe  pericardium,  the  p^itient  niay  bleed  to  deatb. 

If  tbe  pleura  Ims  alno  beeu  ivouuded,  tlie  blood  iuay  pass  into  the  pleural 
ciivity  »ud  n-ault  in  an  extrcmc  form  of  hipmotbonix. 

Should  the  patinut  8ur\'ive,  be  may  become  the  victim  of  aeptic  oompli- 
catious,  of  which  purulcnt  pericardiUs  und  plcuri8y  are  the  most  important 
example^. 

The  iiymptomB  aaaociated  witb  the  leaions  deacrihed  are  very  variable 
und  inconatant.  Tlie  patient  mAy  prescnt  no  evidenoos  of  aerioas  injury ; 
be  may  be  able  to  staud,  or  even  walk ;  more  ofben  Ibere  ia  a  condibion  of 
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8yncope  or  coltapse,  which  niay  be  rapidljr  fntal ;  tbere  uuiy  I«  exteraal 
hiemorrhuge  sufticient  to  cause  death  in  a  few  minutes.  or  there  iuay  be 
very  little  or  none  at  ali.  Tlie  pulse  is  smiill,  rapid,  irregular,  and  inter- 
mittent;  Uie  heart  aounda  may  be  faiul  or  inaudible,  or  they  may  be  re- 
placed  by  murmurs  of  very  varied  character;  an  increase  in  the  area  of 
bhe  cardiac  dulneas  may  indicate  ha;mopericardiuni.  Dy8pnayi  ia  very 
common,  and  may  culminate  in  a6phyxia ;  it  may  depend  od  the  inBufficiency 
of  the  pulmonary  circulatiou  resulting  frora  the  feeble  and  injurod  oondition 
of  the  heai't,  or  it  may  be  due  to  couiplications  audi  as  ha;mothorax  and 
pneumothorax. 

Deliriuiu,  con\'ul8ions,  paraly8is  are  occa8ionaIly  obser%'ed ;  the  latter  one 
U8ually  the  reeult  of  cerebral  erabolism. 

The  treatment  of  vvonnda  of  the  heart  does  not  differ  from  ■»•ounds  of 
the  chest  in  general  Abaolute  rest  is  essential.  It  niay  be  ad^isable  to 
bleed  from  the  arm.  If  there  be  a  jrortion  of  nemile  or  other  poiuted 
instrument  projecting  from  the  wound  in  the  chest,  it  should  I>e  extracted 
8lo\vIy  by  altcrnutu  movements  of  tra<^tion  and  rotation  60  as  to  favovir  tlie 
clotting  of  blood  in  t!ie  Lrack  made  by  t!ie  instrument.  Should  there  be 
an  accumulation  of  blood  in  the  pericardium  it  may  be  ad^isable  to  evaeuate 
it;  the  uso  of  a  trocar  aud  canula  for  this  purpose  is  condemned  1>ecaiiBe 
of  itfl  incapacity  to  evacuate  blood  which  bas  clotted ;  it  doee  not  aUow  one 
to  identify  and  secure  the  hleediug-point,  and  its  use  entails  the  riak  of 
voundiug  the  heart  or  the  pleura.  Incision  of  the  iicricardiuni  by  open 
0}>eration  is  the  procedure  recouiniended ;  great  čare  nnist  be  taken  not  to 
open  iuto  one  or  other  of  the  pleimil  ca\itie8.  eepecially  the  left ;  the  aoft 
parts  are  reflected  in  the  form  of  a  flap  having  its  base  at  the  right  border 
of  the  Hternum;  the  cartilagea  of  the  third,  fourth,  and  tifth  left  ril«  are 
removed  with  or  without  a  portion  of  tho  sternuni.  Tlie  pericardium  ia 
then  exposed  and  may  be  opened  and  evacuated ;  any  blceding-point  is 
aeized  aud  ligatured;  a  wound  in  the  heart-wall  may  be  closed  \vith  inter- 
rupted  sutures ;  silk  is  u8ually  preferred  because  it  is  more  durable  than 
catgut ;  tho  sutures  should  not  inchide  the  endocardium.  Having  arrested 
the  hsemorrhage,  the  wound  in  the  pericardium  ie  sutured,  leaving  a  Bmalt 
opening  for  drainage,  occupied  by  a  Btrand  of  gauze.  Any  pleural  compli- 
cation  is  thus  dealt  with  before  closiug  the  external  \vound.  Should  the 
patient  recover,  he  should  be  prohibited  fmm  attempting  any  exertion  for 
BBveral  montha,  for  fear  of  the  ecar  yieUling  aud  causing  aneury8ui  or 
rupture  of  the  heart-waU. 

Neetllee  have  been  found  in  the  heart  afber  death,  having  given  rise 
practically  to  no  symptom8 ;  on  other  occasions,  alarming  8ymptoms  have 
arisen  from  the  passage  of  a  needle  through  the  heart.  In  one  čase  in 
which  a  needle  was  removed  a  dietiuct  bruit  wa8  audible  previoua  to  the 
operation,  and  disappeared  immediately  after. 
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1.  AcuTK  CsLLUUTia  AND  ABSC£sa  OF  TUK  C'UEST-WALU — This  may  involve 
the  subcntdDeoufl  cellular  tissue  alone,  or  the  deeper  la^ers  of  tiiisue  bcneatb 
the  muBcles  and  aponeuroeee.  The  sourcc  of  infeetioD  ia  not  alNva^s  apparent ; 
the  axilla  and  the  upper  extremity  are  i^arded  as  Lhe  more  comnion  aites 
of  the  origiual  infection.  The  cellulitis  may  spread  over  the  greater 
part  of  one  aide  of  the  chest,  may  spread  dowTiward8  into  the  abdominal 
wall  or  upwards  to  the  shoulder  and  neck.  The  pleura  and  lung  ma^ 
become  involved  in  the  infective  procesa. 

The  disease  is  to  bc  treated  on  the  fsame  lines  as  acute  cellulitis  in 
othur  regions,  e.g.  tlie  noek,  limbs,  jKjlvis. 

Circtimscrihal  acut«  abscess  of  the  che8t-waU  is  met  with  in  relation  to 
acute  ostoomjeUtia  of  the  ribs,  espedallj  tliat  form  ivhich  folIo\vs  upon 
tjphoid  fever. 

2.  COLD  Abscbss  of  THB  ChK8T-Wall.— The  common  cold  absccss  of 
the  cbest-vrall  ori):):inatcs  in  tubereulous  diacase  of  a  rib  or  costal  cartilage  or 
of  the  pleura.  Ijc^a  fT«quently  they  rcault  from  tubereulous  dJaeaae  of  the 
aternuiu  or  from  the  exteuBion  of  a  spiual  abec^as  along  an  intercoetal 
space.  In  relation  to  the  ribs  and  coHtal  cartilagus,  tlie  ab9C«as  vanj 
develop  on  their  external  surfuce  or  on  their  pleural  ospcct,  or  tliere  muy 
be  an  accumulation  of  pus  on  both  aspects.  communictiting  with  each 
othcr  acroes  the  intercostal  space.  The  channel  of  communication  is  often 
very  narrow,  and  may  eafiily  eecape  detection.  While  commonly  met 
vrith  in  childliood  and  yuuth,  they  m}iy,  like  tubereulous  abscesses  else- 
where,  be  niot  with  at  any  period  of  Ufe.  They  are  uBuaUy  situated  on 
the  lateral  or  antero-lateral  aspocta  of  the  che9t-walL  The  cUnical  features 
aro  the  samo  as  thoee  of  tubereulous  abfloem  in  other  situations.  They 
have  been  kuown  to  cxhibit  pulaations  transmitted  from  the  heart.  Mlien 
left  to  thcmsclves  they  uBiially  make  their  way  to  the  skin  surface,  and 
aooner  or  later  ruplure  and  give  rise  to  a  discharging  sinus  or  siuusee. 
The  most  satisfat-ioiT^  tr^iatmeut  ia  to  Iay  the  aliecess  cavity  fi'fte!y  open ; 
its  walbi  are  then  dealt  with  on  general  principles;  any  recoss  or  channel 
communicating  with  the  cavity  must  be  explored;  careful  search  is 
neocasaiT  to  discover  the  existenco  of  an  abec^  cnvity  on  the  pleural 
aspect  01  the  ribs  or  costal  cartiluges ;  porlions  of  the  latter  may  require 
to  I«  rcmoved  in  order  to  deal  >viih  «uch  a  cavity  wheu  it  is  discovered ; 
ali  diaeased  bone  or  rartiluge  is  to  lw  removed.  The  wound  is  then  closetl 
witli  stitures,  or  etufFe*!  \vith  gauze. 

3.  Teutuuv  6Yi'iirLi8  is  met  with  in  the  stemum  in  tho  form  of  gumma 
OT  cold  ahacess,  or  of  a  sinus  leading  down  to  carions  bone.  Its  cUnical 
featares  and  treatment  are  the  same  ob  in  srphilitic  diseose  of  other  bones. 

4.  Tuuouos  OP  TUK  CHE3T-WAi.L  may  be  divided  into  thoeo  of  the  sofb 
pftrts  and  thoao  growing  from  lhe  liones. 

Tmuours  of  the  sou  parta  include  Bebooeoas  ojfits,  asgiomata,  lipomata, 
molluBciim  fibrosum,  earcoma,  etc. 

Tumours  onginating  in  the  liones  include  chondromata,  ost«omaUi,  and 
vnrious  forms  of  sarcomata.  The  lalter  may  originale  in  connection  with 
tho  slomum  nr  with  the  ribs ;  they  may  give  rise  to  tumours  of  enonnous 
8ixe;  they  mav  project  upon  the  ploural  aapect  and  ])ros8  upon  tho  lung; 
the  puiiotal  pleura  is  ofleu  iuvolvul  in  the  uew  growlh.     Tite  removal  of 
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a  malignant  tumour  of  tbe  chest-wall  is  alwa3:8  a  formidablc  operatdou.  as 
it  UHimlly  entuils  the  removal  of  a  portion  of  the  parietal  pleura  in  addition 
to  sevenU  riba,  and  esposuro  of  tlie  lung.  Tlie  ukin  ovor  tlie  tumour  ahould 
be  reflected  in  the  shape  of  a  large  flap,  80  that  it  maj*  be  poesible  to 
herinetieHlly  cloao  the  pleuraJ  (Mmty  ab  the  end  of  the  operation.  Should 
the  lung  have  collapsed  during  its  performance,  it  may  be  confidentljr 
cxpected  that  it  wiil  re-expand  and  resume  its  functions.  While  the 
iminediate  rcsult  of  oven  very  formidable  operatioos  may  be  remarkably 
snccGssful,  the  itatient  u8uaUy  succuml)6  to  recrudeecence  of  t!ie  sarcoma  at 
a  later  period. 

Secondartf  ea-ncer  of  tke  stemuvi  and  of  the  rihs  is  common  enough  in 
the  advanc«!  stages  of  cancer  of  the  breaat ;  it  is  not  amenable  to  eurgical 
iDterference. 

CUTANBOUS   AfFKCTIONS   OF  THE  ChKST-"WaU. 

The  fikio  of  the  che8t-wall  is  frequently  implicatod  iu  the  dififerent 
cutaneoue  aflections.  It  ia  the  chest  tliat  the  ph^siciau  first  esaminea 
for  the  eruption  of  scarlct  fever.  The  rose  spots  of  typhoid  fcvor,  wlule 
appearing  first  on  the  abdomeu,  if  numerous,  will  aiso  be  visible  on  the 
chest,  the  other  exftntheniata  shovring  likewise  their  characteristic  erup- 
tion, The  macuUir  8yphilide  appeara  upou  tlie  chest  aa  an  isolated  blobch 
raryinfi  froui  the  size  of  a  linseed  to  about  the  size  of  the  tinger  nail, 
the  colour  ranging  froiu  piuk  to  bluish  red  or  eveu  a  browaiah  tint, 
not  disappeuring  entirely  on  pressiire.  Scattered  througliout  tho  blotchea 
or  following  upon  them  the  pitpular  8yph.ibde  niay  bo  seen  8omewliat 
elevated  above  the  surface,  Taryiug  in  Bi2e  up  to  a  pea,  and  of  a  reddish 
du8ky  colour.  Herpes  zoster,  the  vesicuhir  eruption  found  on  tho  chest 
along  tlio  liistributiou  of  au  intcrcoetal  ncrvc;  pityriiuii»  in  its  various 
forms;  chloaaEoa,  and  other  akiu  affectiouSr  wiU  be  fouud  fully  discussed 
undcr  their  diSerent  sections. 

Paik  in  tub  Chest 

The  descriptivo  localiaation  of  pain  given  by  difforent  sufibrers  is 
fi-equently  Tery  misleading;  it  is  wel],  thcrefore,  in  evcry  čase  to  ask  the 
]>atieQt  to  plače  the  hand  on  the  part  iuipUcated.  Pain  complained  of 
in  the  chest  may  have  an  origin  outaide  tho  thorax  and  its  contents,  as 
in  Cardialgia  from  chronic  gastritis  or  hyj)erc!iloridia,  the  pain  resulting 
from  irritation  of  sensory  fibres  in  the  cardiac  end  of  the  stomach  and  the 
lower  end  of  the  a'Sopliagus,  either  by  the  producta  of  fermentjitiou  and 
putrefaction  (acetic  acid,  fatty  acid,  lactic  acid)  or  by  the  hypersecretion  of 
hydrochloric  acid.  The  pain  is  then  localised  at  about  the  junttion  of  the 
soventh  costal  c^irtilage  with  the  steraum,  and  in  t!»e  back  in  the  lett  inter- 
scapiUor  region.  The  pain  is  of  a  buming  character  and  is  frequently  relievod 
by  vonuling.  In  hysteria,  egpecially  where  there  is  ovarian  irritation, 
mammary  and  infi*a.maimnary  pain  and  tenderness  is  common.  The  patient 
shrinks  from  the  elightest  touch,  esi>ecially  if  hcr  attcntion  be  directed  to  the 
part;  frequeutly,  bul  by  no  means  always,  if  the  attontion  be  diverted,  the 
part  can  be  handled  without  proiiucing  pain  or  shrinking.  Iu  these  cases 
the  mammary  tenderness  will  be  accompauied  by  pain  on  preasure  over  the 
ovaries,  increasing  at  the  menstrual  period,  and  frequently  \vith  hyj>era'Jithetic 
areaa  in  Ihe  spinal  region.  Pain  in  the  oliest  may  be  of  muacular  origin. 
Myalffia,  the  eo-called  muscular  rheumatism,  when  attacking  the  intercoetal 
muacles  and  fasciie  is  U8ually  spoken  of  oe  Pleurodyn\<i.     Its connection  with 


CHEST-WALL.  AFFECTIONS  OF  219 

rheomatiam  is  not  alwayB  clear ;  it  iuay  reeult  from  strain,  fati^^^ue,  oo\i\,  or 
other  injtiry  to  tlie  muacle,  and  from  constitntioaal  causes.  The  pain  may 
be  intenae;  hreathing  deeply,  coughing,  or  manipiilation  ot"  the  muacle 
cauaing  niarked  increase  ol'  the  suneriug.  It  is  usuuUy  localiaed  to  one 
group  of  iiiuscles.  Tlicre  mAy  be  slight  pyroxiu,  Imt  the  eoDstitutional 
syiiiptom8  are  not  marked.  A  good  example  of  the  aGfeetion  is  met  aft«r 
severe  coughing,  wlien  myalgia  may  develop  in  the  lower  iut-eitroatal  spoces. 
The  pain  of  mvalgia  i«  fie*|uently  relievetl  by  resting  the  aflected  muscle,  a 
fact  whieh  the  sufferer  soon  dišcovers,  assumlng  an  attitude  which  wiU 
throw  the  aflected  group  of  muacle^  as  far  aa  posaible  out  of  action.  Pain 
in  the  chest  may  be  the  result  of  implication  of  the  intercoetal  nerves. 
/nttrcostai  neuralffia  glves  a  pain  more  or  lesa  continuous  with  acute 
eiacerbations,  foUo\viiig  the  line  of  the  intercostal  nerve,  with  tender  poinls 
near  the  spine,  the  mid-axilbiry  liue,  and  near  the  middle  line  in  front.  The 
pain  may  be  increased  by  movemeut,  deep  breathing,  coughing,  etc.,  but  is 
not,  os  a  nile,  so  much  aHk-ted  by  ttiese  as  in  other  painful  chest  affections. 
0cca8ionally  intcrcostai  neuritu  may  develop ;  there  ia  more  or  less  severe  pai  n 
aloDg  the  Ime  of  the  afiected  nen'e  markedly  a^ravatod  by  pressure.  with 
poasiblj  other  sigus  of  neuritis,  and  frequeutly  the  further  developraent  of 
Herpefl  zoeter.  A  8ymmetrical  pain  along  the  course  of  a  group  of  intercoetal 
nerres  may  develop)  in  tlic  conree  of  aiVectiona  of  tlie  Bpinal  cord  and  meningea 
where  there  is  ijupUcation  of  the  8ensory  rools,  the  most  typical  example 
of  the  conUition  being  foimd  in  the  so-called  girdle  painK  of  tabes  dorsalis. 

'W1ii]e  pain  in  tlie  chest  niay  result  from  afTections  of  the  chest-wall  it 
is  (r6quently  a  manifestation  of  grave  disorder  of  the  thoracic  organs.  The 
beart  and  pericanlium  are  not  normaUy  eudo\ved  with  aDy  great  dt^ree  of 
8eDeibility,  btit  in  disease  the  scuaibiUty  may  be  greatly  exaggerated.  In 
Periearditis  the  snbjective  8en8ory  disturbonces  vary  much.  There  may  be 
tnerGly  a  feeling  of  diacomfort  and  uueaaineeta  in  the  precordial  region,  or  tbe 
pain  may  be  a  marked  8ymptom-  The  pain  ia  uauaUy  in  the  precordial  region, 
but  may  l>e  localised  in  the  epigastrium.  In  additiou  to  pain  there  is 
hypeRestheaia  (eee  "  Pericarditia  '). 

In  the  afreotions  of  the  hcart,  pain  is  an  extTcmety  variablc  quantity. 
It  may  l-e  an  aching,  the  protest  of  an  overworked  muscle,  the  intouee 
diacomfurt  and  distress  resulting  from  dy8pucta,  or  the  fully  devolmted 
attack  of  angina  pectoria  Tbe  dilVerence  ia  one  of  degree  not  of  kind. 
The  special  diagnoetic  features  will  be  described  in  the  article  "  Heart." 

Puin  of  plrural  origin  has  alao  to  be  diflerentiated.  Here  the  manner 
of  onset,  Bite,  and  character  of  the  pain,  with  the  pby8ical  aigne,  readily 
aaffioe  to  distinguiah  it.  Apart  fn^m  the  \mu  of  ai^utc  pleuriBy,  there 
nuty  be  pain  of  a  duU  achiug  cbaracter,  and  iK.'rsiatiug  for  a  leugthened 
period,  duo  to  pleural  thickening  and  udhesions,  tlie  result  of  previous 
iutlammation. 

Pain  from  nnevi^sm  o/  th*  aorta  may  result  from  pressure,  the 
tumour  implicating  u  Bi'nsory  nerve.  Much  of  the  [lain,  however,  may 
bc  of  tlie  nature  of  a  rr/crred  geitsatimi.  Tlie  i>ain  from  diitjct  pressure 
will  vary  with  the  |)otutiun  of  tlic  auei]ry8uuLl  lumour  uiid  Uie  structureH 
implicated. 

In  aortifis  pain  may  be  prcHcnt  in  the  tirat,  second,  and  third  righb 
Intercostal  spacee.  In  nudiastinal  yro\cthi  pain  may  be  severe,  and  is  due 
U  in  uncuryBm  to  pressure  upon  een8ory  nerves. 

P&iu  in  nfrcctions  of  the  htnif.  such  as  pneumonia.  plitliisiB,  etu.,  rosults, 
M  a  nili.',  from  implication  of  the  plcura;  a  refcrrod  pain  inuy,  however, 
be  uoticed  aloug  the  course  of  tho  intercostal  nerves.     Pain  iu  inflam- 
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roatoi7  affections  of  the  chest-^aU,  mamina,  etc.,  beloogs  to  tbe  domoin  of 

The  diagnosis  of  ijUrathoracic  paiti  dependa  upon  the  diaguosia  of  the 
condjtion  from  \vhich  it  results ;  and  to  this  end  the  condition  of  pleura, 
cardiac  muacle,  aorta,  aud  ^lericardlum,  must  be  each  in  tum  carefully 
investigated  (eee  "  Fericarditia  "). 


DiSORDERS    OF  TRB   ClBCTJLATION    IN   TUK   ChEST-WALL 

Considerable  dislension  of  the  veins  ma7be  iioticed  in  cases  where  tricuspid 
regurgittition  is  preaeut.  In  oLfitruotion  to  the  ^K>rtal  circnlation  as  in  cirrlmsis 
of  the  Uver,  there  is  a  marked  distenaion  of  the  Buperficial  veins  in  Ihe  lower 
tUorJUMc  region  along  \vith  distension  of  the  suineriicial  ftbdoimnal  veins  ;  the 
anastomotic  brauchea  of  the  iuferior  muumiary  and  epigastric  veins  relieviu^ 
the  portal  8y8tem  in  part,  becomc  then  enlargod  and  vieible.  An  cnormous 
enlargeuient  of  the  veins  of  the  thonicie  waU  fonuiug  an  intricate  network: 
of  disteuded  vessels  may  be  viaible  when  there  is  obstructiou  to  the  return 
of  blocnl  from  the  che8t-wall  to  the  heart.  This  interfercnco  wilh  ihe  cir- 
cnlation ujuy  result  from  the  pressure  of  a  tumour  (new  grovvtb  or  enlarged 
glan<ls)  on  one  or  ali  of  the  great  venous  trunks  or  from  throml>oM3.  If 
the  superior  vena  cava  be  implicated,  the  venous  dislension  will  be  bilateral ; 
if  one  of  tbe  innominate  Bubclariau  or  aKillarj  trunks,  the  distension  viill 
be  unilateraL  It  must  not  be  forgotten,  however,  that  in  nursiug  wonien 
there  is  u8uaUy  a  conaiderable  dilatation  of  the  superficial  thoracic  veins 
during  tho  jK^riod  of  lactation ;  the  sjime  may  be  seen  during  pregnancy  and 
inenstruation. 

(£denm  of  the  Ckcst-  Walf. — (Edema  of  the  chest-waU  may  be  preaent  aa 
part  of  a  genenU  tedema  in  licart  aud  kidney  disorders.  There  is  thon  con- 
aiderable cedema  of  legs,  thighs,  back,  aud  passing  up  the  posterior  aspect  of 
the  chest-vvall,  U8ually  8}'nimctncally,  but  po8sibly  more  marked  on  one  or 
other  side,  if  the  jiatieut  Inis  beeu  lyiiig  iii  a  latenil  position.  CEtlema 
localiscd  to  the  chest-wall,  arm,  and  head  niny  bc  present  wlu'n  tliere  is 
obetruution  to  tho  venous  retiirn,  aa  in  mediastinal  tuuiuur.  A  localised 
cedema  of  some  diagnostic  signilicanco  may  occur  in  the  chest-waU  in 
purulent  exudation  into  the  pleura.  Thus  the  writer  bas  scen  a  localised 
cedema  over  the  tenth  and  eleventh  rib  over  an  oncy8ted  empyema,  the 
oedema  being  of  considerable  dingnoBtio  valuc  in  the  absence  of  the  usrnil 
eigns  of  efiEiifuon  into  tbe  pleura.  Augio-neurotic  tedema  ia  rare  in  tbe 
chest,  but  may  occur.  (Edema  of  the  cheat  is  not  to  be  mistjiiken  for 
myxcedematous  swelling  of  tbe  skiu  and  subcutaneous  tissues  \vith  their 
chaTacteristic  drj,  harsh,  and  pale  appearauce,  8woUen,  thickened,  and 
brawny,  and  not  pittiug  on  pressure. 

Emphvhema  of  thb  Chbst-wall 

Subcutaneous  cmphy8cma  of  tho  che8t-waU,  n  8omewhat  uncommon 
oc^urrence,  may  result  from  the  passage  of  air  into  the  tissues,  or  from 
the  development  of  gas  \vithin  the  tissues.  The  latter  is  tho  result  of 
bacterial  action,  and  does  not  bere  coneem  us.  The  passage  of  air  into 
tbe  tissues  may  tx:cur  under  various  couditiona.  In  the  lung  of  the 
child  intcrlohular  emphyBema  is  a  possible  and  by  no  mcans  uncommon 
accideut  as  tlie  result  of  whooping-cougli  or  capillarj  bronchitis,  where 
the  cough  is  frecjuent,  violent,  and  paroxysmal.     \VheD  the  condition  iB 
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zn&rked,  the  oir  in  tbe  intperlobular  conoective  tissue  m&j  pass  along  the 
connective  tisaue  surroundiu^  Ihe  bronchi  to  the  root  of  the  Iting,  aud 
thence  difiuse  into  the  mediastinum,  neck,  truuk,  and  the  genorul  surtuce  ol' 
the  bodj.  In  the  adult,  tbe  lobules  of  the  lung  not  being  eepanited  by 
distinct  intervals  of  connective  tiasue,  siich  an  occidcnt  is  impcesible.  In 
the  adult  the  air  may  enter  tlie  miK^iustiintrn  iuid  sttlK;iitnneou8  tissues 
ibrough  a  leHion  of  some  portiou  of  the  respiratorj'  or  alimenlarj"  tract. 
Utcenition  of  tbe  lflrynx,  trachea,  bronchi  or  woimd  of  the  pleura  aud  limg 
roay  result  in  emphyaema  of  the  cheBt-waU.  Given  the  fomiation  of  a  cavity 
in  tbe  lung,  the  siirfaces  of  the  pleura  having  become  adherent,  tlie  ulccrati\'0 
procesa  may  p4u«  tbrongh  the  jmrietat  pleiini,  aud  a  »udden  effort  of  coughing 
produce  emphjsema  of  the  ehe8t-wali  Tlius  the  air  uiay  pass  dinvti/  from 
the  re«pir.itory  tract  into  the  cbust-vrall  or  bj'  way  of  the  mediastiDum. 
Froni  tho  alimeutary  canal  the  air  may  pass  into  the  medlastinimi  throngh 
ulceration  of  the  oesophagus  by  a  tnalignant  growth,  or  into  the  abdomiual 
and  chest-vrall  trom  the  stomach  or  intestino,  the  riscera  becoming  adherent 
to  tlie  abdominal  waU  and  the  ulcerative  procesa  8ub8equently  invading  the 
connective  tissue. 

In  emphjBeuitt  the skin  is  pale and  elevated  al>ove  ita  siirrounding«.  On 
palpHtion  the  i«irt  is  found  to  be  vory  soft  and  yielding,  quite  unlike  the 
bniwiiy  feehng  of  cfidema.  There  ia  no  pitting  ou  pressure,  the  indentation 
mode  at  once  disappearing,  and  on  haudUng  tbe  part  there  is  palpable  and 
at  tiniea  audihle  crackbng.  \Mien  the  air  has  paased  by  way  of  the 
luediautiuum  tbe  8\veUing  appears  hrst  at  the  root  of  the  neck,  paaaing  up 
the  neck  and  do\vn  over  ihc  cbest-\vuU,  and  so  advancing,  oblitcrating  the 
normtil  outline.  Wheii  the  air  uuder  the  akin  reinaiuB  aseptic.  abeorption 
inay  take  plače ;  if,  however,  decouipoaition  occurs,  very  grave  complications 
rcault.  In  any  čase  the  accident  is  a  vcry  serious  one,  and,  giving  rise  to 
difltressing  d}'8pncea,  is  frequently  the  final  development  in  an  otherwise 
serious  condition. 

TpMOURS  of  the  CHEflT-WALL 

Tliese  belong  niainly  to  tho  domoin  of  surgen%  There  are,  hovvever, 
certain  points  that  umst  be  borne  in  mind  aud  carefuUy  inveatigated 
in  casee  of  obvioua  localisod  8wellings  or  new  grovpths.  Theee  iuay  be 
suuuuariaed  as  foUows : — 

(i)  A  c^refut  examiuatiou  of  the  condition  of  the  aorta.  anteriorly  and 
]>oeteriorly,  with  the  view  of  eUiutnatiug  iincury8UL 

(ii)  Tbe  question  of  a  mediastinal  uew  gro\vtb  sltould  be  coueddered. 

(lii.)  If  the  tuniour  be  a  new  gronlh,  is  it  primary  or  8ocondary  to 
diaeaae  of  the  viacera,  f.y.  pleura,  liver,  etc. 

(iv.)  If  there  are  obvious  indications  of  tho  presenco  of  fluid,  is  the 
condition  a  suporficiul  localisud  one,  or  Iiaa  it  counuctiou  with  a  serous 
c»vity. 

AFrKCTlONS  OF  THK  ICVtOLES  OF  ClIKST 

MyoBitis,  or  indammation  of  muacle,  is  mre  as  a  prtmary  diseaae,  but  is 
more  comnion  aa  the  sccondar)*  resuU  of  a  scptic  procesa ;  thun  tho  inflamma- 
tioD  may  go  on  to  suppuration.  lihtmnatic  inpositU  or  mynlgta  is  eomuion 
iu  tho  iotctvostiil  niusciea  and  faacia.  Its  diffcrential  diagnoeis  will  be  found 
diacussod  nnder  "  Cbest  Paiu."  TrichinotU  is  on  uucoduuod  diseaae  in  Groat 
Biitain.  but  is  more  comiuon  in  Gormauy,  and  aflects  tbe  miuolei  of  tbo 
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cheBt-waU  along  with  the  other  muacles  of  the  body.  The  aCfection  is  due  to 
the  preaence  of  au  embriro  pai-aaito  in  the  muaclea  (see  "  Trichina  Spinalis  "). 
Along  with  general  dintarhance  and  alimentar^  Rjmptonis  therc  ia  iutense 
musculur  piiin,  Bwelling,  teudernesa,  and  cedema.  If  the  re(^iratory  moscles 
becorae  involved,  there  is  dyspnoeji.  In  atrophic  conditions  of  the  muscles 
of  the  chest-\vall  fibrdlaiy  uoutrjiotiou.s  may  he  visihle,  sliglit  mouieutary  con- 
tractions,  visiblo,  paiuless,  but  perceptible  to  the  patient,  and  best  brought 
out  bv  pres8ing  ihti  inuscle  or  dniwing  the  finger  acrosH  the  surtiice. 
Atropny  of  tlie  muscles  niay  arise  froui  various  causea.  It  may  be  part  of 
a  general  musciilar  atrophy  in  a  waating  diseaae,  as  in  phthisis;  it  inay 
reaiilt  from  aeparation  of  the  imisele  frorii  its  tropliic  ceutro,  as  in  nenritisi 
or  from  destnictionof  the  trophic  centre  in  the  cord.aa  in  poliomyelitis  anterior 
acuta.  The  muacles  around  the  Hhoiilder-joint  may  atrophy  in  disease  of 
the  joint,  the  ntrophy  being  U8ually  described  as  reflex.  ProgresBive 
ujuscular  atrophies  do  not  as  a  rule  aflect  the  muacles  of  the  thorax. 

Pai-alytic  aflectious  of  the  muscles  of  the  che3t-wall  are  u8ually  the  result 
of  lesions  of  the  central  ner\'ous  8y8tem.  Partial  jwtraly8i8  of  the  intercostiil 
muaclea  may  be  noticed  in  hemiplegia,  but  the  fuUy  develojted  bilaleral 
paraly8i8  oecurs  in  its  tir*pical  form  in  transverse  myeliti8  of  the  eervical 
r^on  of  the  cord.  There  is  then  entire  paralysi8  of  the  intercostals  with 
loss  of  niovement  in  the  chest,  the  re8piratory  movementa  being  entirely 
abdomiutd.  lu  diphthcritic  paralyMi3  the  iutureoHUil  museles  and  diaphragm 
may  be  iuvoh-ed,  reiidering  respiration  dilEcult  or  impossible.  Local 
paralyai8  cf  iudividuul  muaules  may  occur,  for  example  the  pectoralis  major, 
from  implication  of  the  nerve  trunk  to  the  muscle.  Hypertropliy  of  the 
mnaclee  of  the  cheat  may,  up  to  a  certain  point,  reeult  from  overuse,  as  is 
Been  in  the  re«|)iratory  muscles  iu  emphysema. 
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TuE  ehild  ditfera  fruui  the  adult  not  only  In  his  sumil  size,  Uia  softneas,  and 
tis  iaability  to  do  things,  but  also,  very  iinportJintly,  iu  the  fact  that,  if  he 
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18  healtby,  be  is  conBtantly  growiDg  in  bulk,  in  endurance,  and  in  ali  sorts 
of  capacity.  In  e^amining  aick  cbildren,  tberefore,  we  havo  not  onlv  to 
fac«  the  ordinary  problema  of  clinical  medicine,  but  we  are  alao  coatinuaUy 
being  met  with  the  qiie8tion,  la  the  palient  nonual  fnr  bis  age  as  regarda 
gTowlh  and  developinent  ?  If  we  cannot  satiaf)'  oiiraelvea  ou  tbis  point,  we 
are  likely  to  mias  much  tbat  ia  of  imj>orUince  in  the  čase.  In  dealing  \viLb 
the  inreatigation  of  cbildren,  therefore,  we  ehall  begin  with  a  sbort  acoount  of 
Buch  facta  of  growth  and  developmcnt  as  have  important  clinical  bearings, 
and  then  proceed  to  conaider  tbe  examinatioQ  of  the  various  organa  and 
ajstems. 

Growth  is  \Vkight. — At  birth  the  baby  weigbB,  on  an  average,  about 
7  Iba  (5  to  12).  Puring  the  first  two  day8  there  is  a  loss  of  from  8  to 
10  oz.,  resulting  ^)artly  from  the  passage  of  arine  and  ineconium,  and  i)art1y 
from  the  fact  that  the  child  doee  not  receive  enougb  nourishnicnt  at  tirat 
to  make  up  for  the  tisaue  wa8te.  On  the  third  day  a  gmdtial  increase 
begins,  the  birtb-\veiglit  being  reached  again  about  the  tenth  djiy  of  life, 
and  after  tbis  the  rise  continues  more  or  leas  8teadily.  The  gain  iuay  vary 
confliderably  on  diHerent  dayH,  but  tbe  average  daily  increase  is  aliont 
l-l  oz.  during  the  first  tive  mouths,  and  from  ^-f  oz.  diiring  the  rest  of  the 
first  year. 

By  the  end  of  the  fourth  month  the  baby*8  weight  abould  bo  nearly 
double,  and  by  ihe  end  of  tho  tirat  year  about  Ihreo  timea  its  originiil 
ligure.  During  the  aecond  year  the  child  gnin^  from  5  to  ti  ll>s. ;  during  the 
third,  about  4|  Iba.,  and  during  the  fourth,  tiftb,  and  mxth,  al>out  4  Iba.  a 
year.  Thua  by  the  end  of  the  sixtb  year  the  weight  is  about  aix  times, 
and  at  fourteeu  year8  twelve  timee,  ae  great  aa  at  birth. 

The  udvautage,  from  a  clinical  jjoint  of  view,  of  weighing  infants 
regularly  is  very  great.  By  it  we  cau  gauge  more  aiuiplv  and  Burely  than 
in  ttny  other  waT  the  extent  to  whieh  a  particular  diet  ia  being  asslmilated. 
If  ayouDg  child  is  loaing  weight,  or  even  not  gaining  it  for  some  weeka, 
tbis  ia  to  be  regarded  aa  an  important  morbid  8ymptom,  and  its  causa 
aearciied  for. 

Gro^tu  ik  Lksctb. — The  average  length  of  a  new-born  baby  is  19|  or 
20  in.  During  Ihc  first  mx  moutbs  be  grovva  from  4  to  5  in.,  and  in 
ttie  si^cond,  3  to  4  in.  During  the  second  year  he  gaina  from  3  to  5  in. ; 
during  the  third,  2  to  3^  ;  and  during  the  fourth,  2  to  3.  After  tbis 
tbu  gain  ia  rather  lesa,  and  amounta  to  1§  to  2  in.  every  year.  By  the  end 
of  the  fifth  year  tbe  child  bas  generally  doubled  his  original  length. 

Severe  chronic  dyBpeptic  disturbance  and  any  other  morbid  conditiona 
vrhich  profoundly  interfere  %vitb  the  general  health  are  apt  to  load  to 
dwarfing.  Kickels,  if  severe  during  early  infancy,  bas  oftcn  tbis  eflbct. 
Chronic  disease  or  defect  of  tbe  brain  geucraUy  interferes  markedly  with 
the  grnwth  of  tho  bodv. 

Dkntitiok. — (A)  The  Temporary  l^etih. — The  temporary  or  milk  teeth 
are  twenty  in  nnmbcr.  Tbe  follovring  may  be  given  aa  the  usual  agee  at 
vhich  they  apiiciir : — 

(1)  Lower  central  iucinors 6  to   9  monthi. 

18)  TpiMT  t-entral  and  upi>er  Utcntl  inelAOrs    ....  Stoli       „ 

•  13)  IjOrttT  IrUthI  iiifUoni.  and  liiwor  aiid  upp^r  rintt  tiioUi-H  .  13  to  1.1      „ 

il)  Ix)wer  and  upper  ciuunra ]A  to  S4      „ 

(5)  Txiwtir  niid  uppor  second  molim 24  to  30      „ 

Tbo  toeth  uormally  como  in  poin — a  tootb  on  one  aide  cutting  the  gum 
almut  the  same  tirne  as  the  correspondiug  one  ou  the  other  aide.     Thoae  in 
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the  lower  jaw  appear  a  little  earlier  than  the  correeponding  ouea  above, 
except  iu  the  čase  of  the  lateral  incisors.  The  inten^ala  betwefin  the  cutting 
of  the  different  groupa  of  teeth  may  varv  considerablv  in  heaUhy  children, 
but  the  order  in  which  thej*  appear  seldom  variea.  IiTeguLirity  in  their 
order,  and  the  appearance  of  teeth  ainglj,  instead  of  in  paire,  is  an 
indication  of  ricfceta.  Sometimes  teething  begins  unusuall}'  earlj',  and 
infunts  inav  eveu  be  born  mth  one  or  more  teeth  through  the  gimi,  Earlj 
dentitiou  bas  no  epecial  cbnical  significance.  Delayed  dentition  some- 
times occure  Avithcjiit  auy  aiipurent  interference  wilh  tho  childs  health. 
Geaerally,  however,  it  ie  attributable  to  rickete,  and  this  dinease  should 
always  be  Buspected  if  a  child  bas  no  teeth  at  ten  month?. 

Syviptovis  of  Tedhing. — In  many  cases  nothing  unusual  is  noticed  in 
the  general  condition  of  the  child  while  the  teeth  are  appearing  through 
the  gum,  and  there  ia  little  or  no  locul  diaturbance.  Oftea,  however,  there 
are  signa  tliat  the  l>aby  bas  pains  in  ite  jaw  when  the  teeth  ai^  couiing,  and 
there  iuay  alao  be  localised  inHammation  of  the  gum,  and  greatly  increjisud 
uecretion  of  saUva.  \Vith  or  without  theae  local  symptoma  \ve  often  iind 
rise  of  temperature^  restlesBneaaj  !oas  of  slcep,  and  irritabilitv.  Tho  appetite 
also  may  l>e  loat,  and  there  may  be  conatipatiou  or  sUght  maiThcea.  Often 
the  cliild  loaes  iiveight.  I^sa  frec[ueutly  aliglit  temporary  neurosea  develop, 
e./jf.  thore  ]nay  he  a  coustatit  \vinking  of  tlie  eye3,  or  a  fre<iueutly  i-ocurring 
cough  or  rapi\bty  of  breatliing  without  aDy  pulmoDary  disease. 

Some  children  8bo\v  a  tendenc^  to  certaiii  diwase-s  at  the  tirne  of 
teetbing  wbicb  they  do  not  seem  to  have  at  otber  timea.  Thua  it  is  not 
very  uncommon  to  find  a  child  who  with  the  apjiearanco  of  each  new  set  of 
beeth  has  an  attack  of  diarrlicea  or  broucbitia  whicli  reaists  treatment 
Btubbornly  while  the  teeth  are  in  procesa  of  appearing,  but  which  rapidJy 
recovers  (under  otherwise  similir  conditions)  wheu  lhey  are  through. 
Similarly,  we  eee  infanta  wilh  eczema  \vbo  have  a  maiked  relapse  with  each 
new  group  of  teeth ;  and  often  an  obstinate  eniption  will  disapi)ear  almost 
8pontaner>usly  whenever  ali  the  t«eth  have  pierced  the  gum. 

The  plače  of  dentition  as  a  factor  in  the  causation  of  diseaae  is  a  matter 
which  hna  been  mucb  diH]iuted.  There  can  be  no  doubt  that  teetbing  is 
not  iu  itself  a  cauae  of  deatb,  and  that  ita  influence  in  producing  and  pre- 
dispofling  to  diaease  haa  been  enonnuuslT  exaggerated.  At  tlie  aame  tirne 
it  seems  equally  certain  that  teetlung,  like  menstruation,  pregnancy,  and 
otber  natural  states,  ia  often  aocompanicd  by  marked  8ymptijm8  both  local 
and  rcflex,  and  like  them  may  produce  temporarily  a  teLdency  to  disease 
whicb  ia  not  present  at  otber  timea  "\Vhen  Bympluma  due  to  teetbing 
cause  alarm,  tlua  is  not  becaiise  they  are  theioaelves  auch  aa  to  threaten 
Ijfe,  but  because  tbey  are  apt  to  lead  us  to  eiitspect  the  preeence  of  aome 
aerioua  diaease.  Thus  an  attack  of  acuto  bronchitia  ia  probably  in  no 
reapect  more  aerious  in  a  teetbing  infaut  than  in  one  wbo  ia  not  teetbing, 
but  in  the  fonner  there  may  be  an  increase  in  the  rapidity  of  the  breathing 
and  an  amouut  of  fever  present  wbich  make  the  caae  aimulate  one  of 
pneimionia. 

Tho  diagnoais  that  the  ajTojitoms  in  a  t^se  are  due  to  dentition  can 
rarely  be  made  with  any  confidence  until  the  patient  ia  well  on  the  way  to 
recovery. 

TTMtnunt. — Lanciug  the  guma  waa  at  one  time  very  largely  practised. 
Now  it  is  not  considered  advisable,  cicept  oocasiouallv  wben  the  gum  is 
BNVoUen,  red,  and  tense  over  a  couiing  tootb,  and  the  child  1.1  aufTeriug  local 
pain  or  8howing  aigne  of  retlex  nenous  distiirbance.  Under  these  circum- 
Btances  it  aometimes  gives  marked  relief  and  can  do  no  harm. 
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The  general  rostleaeness  and  irHtabilily  of  teething  children  maj  be 
relieved  by  a  few  gmina  of  antipyrin.  phenacetin,  or  bromide.  An  aperienc 
generali^  relieves  tho  sjmptoms  greatlv. 

{£)  Th€  Permanent  2>«/A.— ^The  permanent  teeth  number  tlurty-two. 
The  order  and  usual  tirne  of  tbeir  appearance  are  os  foUows : — 


First  moUrs     .        .        .        . 

Inciaors     . 

Bicuapids .... 

Canines    .... 

Seoond  molars 

Third  molars  (wiadom  teeth) 


6  year8. 
7  to   8     „ 
9  to  10     „ 

11  to  13     „ 

12  to  15     „ 
17  to  ^     ,, 


The  eruption  of  the  permanent  teeth  is  not  a  usiial  source  of  irritation 
either  locol  or  general  in  childhnod ;  but  the  WLsdom  teeth,  eapecialljT  thoae 
uf  the  lower  jaw,  may  cause  some  distress  vvben  thej  appear. 

DEVELorMKNT  OF  Vauious  Glandular  OltaANS. — 7'hf.  Salivanj  Olands 
and  the  Paricrea-s, — Not  ouly  is  the  šaliva  very  8Cauty  iu  young  babica,  but 
it  is  also  deticient  in  diastatic  power.  After  the  third  or  fourth  month  ite 
amount  and  its  functtonal  capacity  increase.  but  it  is  only  tovards  tho  end 
of  the  first  year,  when  a  number  of  teeth  have  U8ually  appeared,  that  its 
a[uy1olytic  action  beeomes  at  ali  fully  eetablished.  The  action  of  the 
[uncreiitic  secretion  on  starch  is  pnicticaUy  absent  at  birth,  and  derelope. 
pari  pa^su,  ^ritb  thiit  of  the  šaliva.  The  }>ancreatic  juice  is  relatively  active 
in  digesting  proteids  and  fats  eveu  in  new-lH>ni  infanta. 

The  Stomach. — At  birth  the  stomach  has  its  fundus  oaly  Blightly 
developed.  so  tbat  it  has  a  tubular  shape  and  a  very  small  capacity.  Ac- 
eording  to  Holt,  the  average  iufanfs  sloinach  can  contain  at  birth  only 
l^  oz.,  at  thiee  month8  4}  oz.«  at  siz  months  6  oz.,  and  at  twelve  months 
9  oz. 

The  stomach  pUy8  a  leas  important  part  in  the  procesa  of  digestion 
during  infttncy  than  in  later  life.  Thia  is  owing  to  the  gatjthc  juice  being 
acantier  and  lesa  powerful.  and  to  the  fact  that  the  stomach  conteuts 
are  not  ftllowe<l  to  roinain  very  long  in  it.  The  relatively  small  pro- 
]>ortiou  of  hydrochloric  acid  in  the  gastric  juice  of  intauta  ]irobHlily 
helps  to  aocount  for  their  characteristic  Buaocptibility  to  gastro-intestinal 
infection. 

The  Jntcitine. — In  infante  the  intestine  is  relatively  long,  and  its 
muscular  waU  comparativeIy  feebly  developed.  This  latter  fact  tielps  to 
explain  the  greater  tendency  to  constipation  and  to  flatulcnt  diatension  in 
young  cliildren. 

The  Thymvs. — Tho  thymu8  gland  is  a  lai^  organ  at  birth,  weighing 
about  balf  an  ounce,  and  it  growa  until,  by  the  end  of  the  second  year.  it 
weigh8  1^  to  2  oz. ;  after  that  age  it  graduany  diminishes.  Th«  area  of 
dulnesB  ovcr  tho  maaulirium  atemi  which  it  causett  must  not  bo  forgotten 
in  eiauining  the  thorax  in  babies. 

Dkvelopmknt  of  thb  Spbcul  Sknsm. — EyeMght.—Vfit\an  a  few 
weekB  of  liirth  most  infants  are  evidently  pleased  by  a  brightly  ooloarad 
object  or  a  Ugbt.  Bt  the  thinl  month  the  child  ahould  ahow  tbat  he 
reoogniaea  bis  mother  s  face,  and  after  that  he  soon  gete  to  kDow  the  look 
of  inany  thinga  He  is  long,  however,  of  being  ablc  to  diatingoish  ooloura. 
Hc  may  knov  rod  and  yeUow  in  the  tirat  twelve  months,  but  will  not 
probably  recognise  blue  and  green  until  the  second  or  tliird  vcar. 

Id  testiag  the  sight  io  an  infant,  we  mav  try  if  he  follovrs  a  lighted 
uiatch  or  other  bright  object  with  his  ejee,  whether  be  eeems  to  recognise 
VOL.  H  15 
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his  mother  and  to  see  fainiliar  objocts,  stich  as  toy9  or  food,  approaching. 
It  should  aleo  be  notioed  if  his  pupils  contract  vrith  light  and,  if  he  is  more 
than  a  few  montha  old,  with  accommodation.  If  the  point  of  a  fiugor  is 
8uddenly  brouglit  cloae  to  the  eye  of  a  baby  over  two  months  old  who  bas 
normai  sight,  it  causes  winking. 

ffeaHiuj. — DuriiiK  t!ie  (iret  day  or  two  of  life  aH  ehildren  are  deaf ;  but 
by  the  secoud  week  tbcy  sbould  be  able  to  hcar  load  noises  quite  welL  If 
they  Hhow  no  signH  of  doing  so,  it  may  be  HUHpected  that  they  are  either 
deaf  or  idiotic.  Although  cliildren  are  very  early  attracted  and  pleased  by 
noisea,  they  cannot  uHuaUy  disLinguish  even  Iheir  owa  mother'8  voice  wheii 
three  montha  old. 

TatU  aiid  snull  are  both  relatively  weU  developed  within  the  first  few 
dayB  of  life.  If  they  have  to  be  iuvestigated  in  cluldliood,  familiar  articles 
of  food  generally  form  the  beat  testa. 

Senaihilit^  to  touck,  tejnperature,  and  pain  are  not  very  acute  in  earlj 
infancr.  To  be  BatiBfactory,  the  examination  of  the  varioua  forma  of 
aensation  in  infancy  must  be  not  only  carefuUy  uade  but  frequently 
repeated. 

Dkvblopmbnt  ov  tue  VoluktA-RV  Motor  Functions. — At  birth  the 
infanfa  actiona  are  automatic,  and  it  ie  only  wlien  some  three  or  four 
months  bave  passed  that  he  ac({uires  the  power  to  execute  diHtinctly 
vohintary  movements,  such  aa  turning  towanl8  those  he  ia  fond  of,  ur 
puahiug  away  from  lum  something  he  does  not  like.  By  noticiug  the  age 
at  which  a  child  ftOjnircs  the  power  to  execute  cerUin  movemeats,  we 
gain  information  as  to  his  rnuacukr.  and  to  some  exteDt  aLao  as  to  his 
mental  development. 

If  a  finger  is  laid  in  an  infanfe  palm  it  is  general]y  tightly  grasped, 
and  if  the  uhild  is  over  five  months  old  it  wiU  probabIy  ako  be  carried 
tovrards  his  mouth.  Should  the  child'e  fingera  show  no  inclination  to  done 
on  an  object  placed  in  his  ]>alm,  it  is  a  morbid  sign  suggesting  usually  either 
j>araIyHiH  or  great  meutal  impaii'meot. 

A  healthy,  normaUy  develoi)ed  \yahj  ought  to  be  able  to  hold  his  head 
np  \vhen  he  is  tliree  or  four  montlia  old,  acconiing  to  the  degree  of  his 
muacular  vigour.  Only  whea  he  is  eleven  or  twolve  montha  old  doea  he 
|»eriuaueuLly  actjuire  the  capacity  for  sitting  unsupported.  Some  childreu 
creep  before  thcy  walk,  as  carly  perhaps  as  the  ninth  month,  othera  much 
later.  A  Htroug  buby  geiieraUy  begins  to  try  to  stand  by  the  ninth  or 
tenth  mouth,  and  hc  may  be  ablo  to  do  ao  hy  himscU"  by  the  cleventh  or 
twclfth.  Some  childreu  can  walk  before  the  eud  of  the  first  year,  othera 
not  till  they  are  uearly  eighteen  montha  old ;  fourteen  or  £fteen  montha  ia 
perhaps  the  avcruj^e  age. 

Any  delay  in  the  acqui8itiou  of  theae  ordinary  muscular  actions  reqnire8 
investigation.  It  may  bo  jiccouuted  fur  hy  the  vreakeuiug  influeuoe  of  a 
recent  illness,  or  by  some  lesion  of  the  bonea,  jointa,  or  musclea.  More  com- 
monly,  however,  it  ia  found  to  indicate  the  preaence  either  of  ricketa  or  of 
mental  deficiency. 

Dkvelopmsnt  of  Spekch. — When  the  infant  ia  twelve  montlia  old  he  \vill 
understand  a  good  many  word8,  and  may  be  able  himaelf  to  use  one  or  two 
with  a  definite  meaning.  Duriug  the  second  year  his  knowledge  of  word8 
increaaea  fast,  and  before  the  end  of  it  he  may  have  begun  to  uae  short 
phrases.  The  age,  however,  at  which  normai  ehildren  learn  to  speak  varies 
very  gr€atly. 

Should  a  child  be  uuable  to  speak  by  the  time  he  ia  tlu*ee  year8  old, 
the  cauae  of  thia  should  be  inveatigated.     If  he  has  suffered  much  from 
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illnesa,  the  backwardne88  in  speaking  iuay  be  due  to  this  oulj,  and  wiil 
in  that  čase  paas  ofF  as  he  regoins  elrength.  The  hearing  Bhould  be  care- 
fuUy  examined ;  comparatively  slight  deaCness  may  iuterfere  u  great  deal 
witb  a  child'B  progress  in  leaming  to  speak.  Perbaps  the  commonesb 
cauae  of  delay6d  speech  is  Intellectual  deficiencyj  the  mental  condition 
ahould,  therelore,  always  bo  examined  in  such  caees  (aee  "  Aphasia." 
"Deafmutism"). 

Orker  and  BIktiiod  of  CuNlCAL  EXAM1NATI0N. — When  our  patienta 
are  Uttlc  children  wc  havc,  wliile  uaing  the  ordinary  nicthods,  to  shorten 
our  eiamination  as  far  as  possible  so  as  not  to  exhaust  theiu,  and  alao 
to  avoid  Tery  carefuUy  doing  anythiDg  to  cause  them  fright  or  annoy- 
anoe.  As  a  general  rule,  while  in  esamining  adults  we  proceed  st/uUm  }n/ 
ajftUm,  invostigating  in  tum  the  alimenlary,  circulatory,  respiratory,  and 
other  orgaDB.  in  young  children  we  go  rather  by  inethvds.  We  inroect 
first  as  much  as  we  can  without  touching,  tben  we  palpate  ali  orer,  then 
auacultttte,  and  ao  on.  There  are,  however,  of  conrae,  many  exceptiona  to 
this  rule. 

Before  commencing  the  phyaical  examination  it  is  alway8  weU  to  make 
a  few  yrtlxminary  inquirics.  It  is  important,  for  example,  tirat  to  ascert-ain 
clearly  for  which  of  the  child'B  ailmeuts  medical  advic«  is  eought,  uud  how 
long  the  illnees  has  lastcd.  The  faiuily  hiBtory  is  also  to  be  in^uired  into, 
the  health  of  the  pareutB  and  other  cbUdren,  the  state  of  the  mother 
during  her  pregnancy,  and  the  nature  of  the  latK)ur  wh6n  the  child 
was  Inru.  The  previous  health,  derelopinent,  and  feeding  from  birth 
onvrards  are  very  important,  and  special  inquirie8  must  be  made  as  to 
any  Bymptom  of  cougeuital  8ypbili8,  and  aa  to  the  datea  of  occurrence 
of  any  of  the  infectiouB  diseaaes.  Full  details  of  the  nature  and  order 
of  ouset  of  the  symptoms  of  the  present  illnesa  ahould  alway8,  if  possible, 
be  obtained. 

VThile  these  inquiries  ure  bein^  mado.  the  chUd  (who  Bhould,  if  posBJble« 
be  aeated  on  Iiis  niotber'B  or  uurse  s  kuee)  lias  tirne  to  grow  accuBtomed  to 
the  doctor'8  presence.  At  the  Bame  tirne  the  medical  man,  without 
coming  too  near,  muy  learn  mucb  bo  guide  him  in  liia  ftirtlier  exaiiiinuliun 
of  the  child  Fhydio^nomical  diagnosis  play8  a  far  greater  part  iD  infancv 
than  it  doea  in  later  me.  and  the  physician  who  is  practised  in  this  art  wiU 
alwayB  be  at  an  advantage.  He  must  not,  howeTer,  tnist  to  it  for  such 
ittformation  as  can  only  be  acquired  with  aocuraoy  from  the  ordinar7  and 
more  labonous  methoda  of  czamination.  The  state  of  development  and 
Dutrition,  the  complexion  and  cxpresgiou,  and  the  form  of  the  head  and 
other  uncovered  parts  are  to  be  epeoially  noticed,  as  well  as  auy  traces  of 
ricketa,  ByphiliB,  or  other  disease.  The  chiltra  demeanour  and  the  nttitude 
he  asBomea  are  also  very  significaDt.  The  niimber  and  character  of  the 
respirafcions  should  be  observed,  and  the  nature  of  tlie  cough  and  of  the 
voice  in  speaking  or  crying  is  alao  worthy  of  notice. 

Then  ccidm  paJpoHon,  and  the  pulae  is  generaUy  felt  first,  lest  ita  rate 
should  be  altered  by  fright  or  annoyance  due  to  the  fiurther  ezamination. 
A  Bhy  childs  pulsc  wil]  bo  easiost  felt  Hhile  his  mothw keeps  his  hand  iu 
horB.  The  ulKlomeu  and  thorax  are  next  palpated,  without  the  uhild'8 
poaition  being  changed  (at  first,  at  any  rate).  The  hand  is  also  passed  over 
the  cheat  to  feel  the  amount  of  rickety  beading,  if  any  is  preeent,  and  the 
position  and  character  of  the  heart'B  impulse.  Th«  oonnstence  of  the 
moscles  and  the  mobility  of  the  joioba  should  next  be  examined,  and  the 
ttate  of  the  osaificatioo  of  the  craoium  and  possible  presence  of  eolarged 
glands  in  the  nock  Bhould  nob  be  overlooked. 
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AuacuUation  should  geaeraUy  be  practised  before  percuaaion,  as  being  lem 
likely  to  cause  auDojance,  and  immediate  auscultation  is  Bometimea  lesa 
reeented  than  the  use  of  a  etethoscope. 

Then  comes  percussion ;  and  lasti/  the  uiouth  and  tongiie  have  to  be 
inspected,  and  the  gums  and  fauces  Been,  and,  if  uecessary,  felt.  Tliie  is  the 
part  of  the  eiamination  which  is  most  likelj  to  make  the  child  cry,  and 
therefore  it  i8  left  to  the  end.  The  iemjterature  may  be  taken  at  any  time 
before  or  during  the  exaiuination. 

Tke  Head. — In  examiniug  tlie  head  we  must  note  it«  eize,  shape,  and 
osaification,  including  the  condition  of  the  IbntaueUe  and  sutures, 

Size. — At  birth  the  uverage  circumferenoe  of  the  intanfs  head  is  13 
to  13}  inches.  During  the  fii«t  eis  montha  it  gains  about  3  inchea.  At 
the  end  of  the  first  year  the  heud  measnres  ubout  18  inches;  at  two  year8 
old  about  19 ;  at  five  20  to  20^  ;  and  at  teu  yearei  about  21  inches.  There 
are,  however,  considerable  variations  in  the  aize  of  the  normal  child'8  head.- 
As  a  general  rule,  vliere  the  head  is  UDUSually  large  or  suiall  from  causes 
which  iuterfere  wilh  the  health  of  tho  brain  it  has  also  a  characteristic 
shape. 

Shapf. — In  rickets  the  cmniuni  is  8quare  and  Bometimes  asymmetrical ; 
sometimes  it  presenta  a  natifonn  or  bossed  appearanc«  (see  *'  Ricket*  ").  The 
hydxocephalic  craninin  is  large  and  rounded ;  that  of  microccphalus  small, 
with  a  receding  forehead  and  a  pointed  vertex. 

Ossijkation. — This  is  investigated  by  palpatiug  tlie  anterior  fontanelle, 
the  sutureR,  and  the  back  of  the  head  (for  craniotabes). 

The  Fontaiull«. — ^The  noniud /onianelle  (i.e.  anterior  fontanelle)  is  rhom- 
hoid  in  shape  with  not  very  thin  edges,  and  its  membrane  is  stretched 
eoniewhat  tensely  between  theso,  so  that  its  siirface  is  about  the  level  of  the 
Burro\mdiug  bones.  J  t  preHeuts  a  alight  pulsation  tranainittcd  to  it  from 
tho  artories  at  the  baee  of  the  brain,  and  a  8yBtolic  murinur  is  uften  audible 
over  it.  As  the  child  grow8  older  the  fontanelle  gradually  HiininiaheB  in 
nize,  and  it  is  u8ually  closed  between  the  fifteenth  aud  eighteeuth  month,  or 
at  latest  before  the  end  of  the  second  year.  It  is  changed  in  various 
ways  in  discuse.  If  there  is  much  thinning  of  the  honj/  edges  of  the 
fontanelle,  this  indicates  ricketa  or  long  -  continued  increase  of  the  intra- 
cranial  presaure. 

AIUmUoiis  in  the  tension  and  level  of  tke  membran«  give  valuable  infor- 
mation  as  to  the  state  of  the  cranial  contenta.  Slight  increase  of  tension, 
with  bulging,  indicates  cerebral  hypenemia,  active  or  passive,  and  is  there- 
fore met  with  in  fever,  in  whoopiug-cough  and  bronchitia,  and  alway8 
temi)orarily  when  the  child  coughs  or  cries.  Great  tension  \vith  marked 
bulging  means  considerable  increase  in  the  contents  of  the  akuU,  aud  is 
found  with  liydrocephalu8,  intracranial  tumour,  and  cerebral  htemorrhage.  i 
Abnormal  depreaaion  of  the  membrane  indicates  lowering  of  the  Wtal  power8. 
It  is  met  with  in  acute  diarrhcea  and  in  other  exhausting  conditions,  which 
call  for  stimulant  and  supporting  treatment.  When  an  infant  presenta 
8ymptoTiia  \vhich  lead  one  to  suspect  intracranial  disease,  a  uoraial  condition 
of  the  fontanelle  is  alway8  a  reassuring  sign, 

AUrrafiims  in  the  size  and  date  of  closing  of  the  fontanelle  are  also 
important.  Great  delay  in  closure,  so  that  the  fontanelle  is  too  large 
for  the  age  of  the  child,  is  met  witli  in  rickete,  in  citronic  hydro- 
cepbaius,  and  in  cretinism.  Premature  cloeure  is  a  valuable  early  eign 
of  microcephalus. 

'J%e  Sulttres. — Any  gaping  of  the  suturea  or  thinning  of  their  boiiy 
margins  has  the  eame  significancc  as  enlargement  of  the  fontanelle. 


Thk  Nrck. — The  atate  of  the  Ijnnphatic  glandn  in  the  neck  should  be 
noted  aa  a  matter  of  routine.  If  auy  are  eulargcd,  the  area  of  skin  or 
macoos  membrane  eonnected  with  these  must  be  carefuUy  examined. 

Stifihess  of  the  neck  must  not  be  overlcmked.  Somelimes  it  is  due  to 
muacular  rhcumatism,  sometimee  to  cervical  cariea  It  is  sometimes  a 
i^rmptom  of  baaal  meningitiB,  or  Rome  other  intracranial  diaeaBe. 

The  Back, — In  addition  to  the  characteristic  curvatures  due  to  Pott'8 
diseaae  aml  rickets,  we  have  to  hxik  out  for  Ihe  apjiarent  kjiihosia  \vhich 
is  due  to  paralyai8  of  the  back  moaclea  from  auy  cause.  We  have  alao  to 
remember  tbat  inability  to  hold  the  back  Htraight  is  a  conunon  E^nupiom 
of  idiocy.  Any  lack  of  supplenees  and  any  tendemeas  on  free  movement 
of  the  spine  shouUl  arouse  suspicion  of  tu1)erculous  spine-disease. 

TuK  LiMDs. — The  etate  of  tlie  circulatiuii  in  the  extremities,  the  de- 
velopment  of  the  muscles,  the  configuration  of  the  bones,  and  the  size  and 
movementd  of  tlie  joints  have  oll  to  be  eiamiued.  Pain  on  movement  of 
one  or  more  liml«  inay  be  an  early  and  important  sign  of  infantile  flcurvy, 
or  of  eyphilitic  epiphyaiti8,  or  may  be  due  to  a  subperiosteal  fracture.  Club- 
bing  of  tbe  tinger-enda  may  throw  considerable  light  on  the  nature  of  an 
obecure  heort  or  lung  čase,  and  the  presence  of  tuberculous  or  sypliilitic 
diseaae  of  a  flnger  may  help  to  elucidate  the  nature  of  a  brain  lesion.  lu 
children  \vith  any  niunifeittatiou  of  rheuinatinn,  careful  search  should 
alwa}'s  be  made  over  the  bony  prominencea  of  the  Umbs  for  rheumatic 
nodulea. 

The  Mouth  and  Throat. — Tlie  JWp«.— The  appearance  of  the  lips  is 
mainly  useful  os  an  index  of  the  state  of  the  ciroulatorj  6y8tem  (antemia, 
cyaD08is,  etc.) 

The  Tongue. — In  young  infants  the  tongue  ia  more  or  less  coated,  ovring 
to  the  ucuutiuoss  of  the  šaliva.  In  oliler  cliildrou  >ve  often  meet  witli  the 
fio-called  "  mapped  "  or  "  geographical  tongue."  This  coadition  has  nolhing 
to  do  with  8yi}hilis,  and  has,  iodeed,  little  prnctical  importance. 

Thf  Teelh. — In  eiamining  tbe  teeth  we  have  to  note  the  stage  of 
prograaa  of  dcntition  and  olso  any  abnormalities  of  form  such  aa  those 
obaracteriatic  of  congeoital  Byphilis.  Flatteniug  of  the  tips  of  tbe  more 
prominent  teeth  in  both  jawB  indicates  that  the  patient  grinds  his 
teeth. 

Tht  OittM. — Vorioua  forms  of  stomatitis  (j.p.)  exert  their  most  charac- 
teristic  effecta  on  the  gums.  Sponginess  of  the  guma  should  alway8  suggest 
the  probability  of  Bctirvy  being  present^  although  sometimes  it  occura  aa 
a  merely  local  condition. 

7'hf  Paiatt. — In  examining  the  hard  palate  in  very  young  infanta 
vre  often  see  little  yellowiah  nodulea  in  tbe  mucous  membrane  near 
the  raesinl  line.  These  are  called  "epithelial  pearla,"  being  compciaed  of 
degenerated  epithelial  cella.  They  have  no  clinical  significance,  and  rapid]y 
diaappear. 

Tkt  Throat. — In  feverish  caaea  of  any  kind  the  examiuatiou  of  tbo 
throat  muBt  uever  lw  omitted.  In  canjing  this  out  it  is  of  great  import- 
ance to  eiiHure,  U>  liegin  with,  tlmt  the  child  i.t  in  such  a  poeitioD  that, 
whon  his  mouth  is  opened.  tho  liglit  wiU  at  once  foU  on  the  back  of  the 
throat.  It  ia  alao  necownry  to  take  precautions  agalnst  posaible  struggUog 
on  the  porb  of  the  patient  The  handle  of  an  ordinurv  epoon  forms  the 
best  toaguo-depreaaor,  boing  leae  Ukely  to  alarm  the  child  tn^a  auy  speoial 

Splitu  lil. 

iJigitiil  exaniination  of  the  pharynx,  fuucea,  and  na8o-pharynx  ia  very 
importaut,  ea|HK:iaUy  in  young  iufauU),  in  whom  il  is  ofteu  difficull  to  get 
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a  satiafactorj  view  of  tbeso  parts.     It  is  eepeciaUy  called  for  wbeii  tbere 
18  a  po8sibility  of  retrophaijngeal  abscees. 

The  Aedomkn. — Inspectum. — In  young  cliildrea  the  abdomen  is  nor- 
mally  more  prominent  than  in  the  adiilt.  Tliia  is  due  partly  to  the 
relatively  large  fjize  of  the  liver  and  the  narrovmeaa  of  the  thorax,  and 
pftrtly  to  the  fact  that  the  bowela  are  more  readily  diatended  by  tiatulence 
owing  to  the  wealniess  of  their  walls  and  those  of  the  abdomen.  Any 
dilatation  of  the  Buperficial  veins  and  any  rednesa  about  the  umbilical 
region  must  be  noticed. 

Betraction  or  hoUovving  out  of  the  abdomen  is  a  Tery  significant  sign 
of  cerebral  disease. 

Palpation. — TenderneSB  on  palpation  of  the  abdomen,  if  at  ali  weU 
marked,  U8ually  indicates  the  prcscncc  of  peritonitis  or  some  other  form 
of  inflammation.  Eulargement  of  the  abdominal  organa  and  tumoiiro  are 
genenilly  e/Lsily  felt,  provided  the  children  do  not  resiat,  tind  a  combined 
rectal  and  abdomiual  examinatiou  ia  especiall}'  useful.  In  ali  caecs  of 
difficulty  it  is  advisable  to  give  chloroform. 

Pereussion. — Percuaaion  ia  ueeful  in  determining  the  state  of  the 
stomach  and  boweli3  and  in  confirming  the  restilts  of  palpation.  It  is 
aiso  of  great  Talue  in  aacertaining  tne  presence  of  free  duid  in  tho 
peritoneum. 

7^€  Liver. — The  lower  margin  of  the  liver  can  uBually  be  tnade  out 
by  palpation  aa  wcU  as  pereussion.  It  reaches  a  little  beIow  the  coetal 
margin  in  the  right  niamillarj'  line.  Diniiuution  in  size  of  tlie  liver  is 
very  rare.  Enlargemeut  ia  couuuon.  and  iiiay  be  due  to  fatty  accumulation, 
waxy  disease,  cirrhosia,  i)a8sive  congestion,  and  various  other  cauaes. 

llif  Spletn. — The  spleen  ia  beat  inveatigated  iu  children  by  palpation. 
To  examine  it  you  stand  on  the  child'8  right  side,  and,  placing  the  right 
haml  ou  thes  left  side  of  the  ubdoniun  \vitli  the  first  two  fingera  over  the  left 
hypochondrium,  prcss  gently  inwards  and  npvrords.  In  aome  caecs  where 
the  spleen  is  normal  iu  siiie,  aud  alway8  whea  it  is  enlarged,  its  rounded 
cdge  vrill  bo  felt  aa  a  soft  and  readily  movable  body.  If  the  Iower  edge  ia 
distiuctly  below  tho  lovel  of  the  riba  the  organ  may  be  regarded  as  abnor-  ; 
mally  large.  Sometimes  it  extend8  right  dowu  into  the  pclvia.  Enlai^- 
ment  of  the  spleen  ia  common,  and  may  be  duy  to  sjphilis,  leucsemia, 
peeudo-leuctemia,  typhoid  fever,  tuberculosia,  hepatic  cirrhosis,  and  other 
cauaea 

37i«  MesentfTic   Glands. — Tuberculoaia  of  the  meaenteric  glauda  is  au 
extremcly  common  condition  from  a  pathologisfs  point  of  view.     Clinically, 
however,  it  is  only  occaaioiiaUy  that  we  are  aole  to  make  eure  of  its  presence 
during  life,  as  in  manj  of  those  cases  in  which  the  glands  are  most  enlarged  < 
there  are  other  changes  in  the  abdominal  cavity  wluch  render  them  difficult^ 
of  palpation. 

ExAMiNATiON  OF  THE  F.«CE8.— The  in€coniutn  which  the  infant  passes 
during  the  first  three  or  four  days  is  of  a  dark  greenish-broTOii  colour,  of  a 
viacid  aemi-aolid  consiatence,  alightlj  acid  in  reaction,  and  without  odour. 
It  is  sterile  at  birth,  but  withiii  a  few  hours  micro-organiama  find  tlieir 
way  into  it  through  the  anus.  After  four  or  five  davs  the  motions 
oease  to  contain  meconium  and  assume  the  characters  of  normal  iufantile 
fsecee. 

Normal  Fceees. — In  a  healthy  breaat-fed  baby  the  motiona  are  from  two 
to  four  in  number  daily  during  the  firat  month  or  two,  and  U8ually  two, 
but  sometimea  only  one,  daily  after  that.  They  are  of  au  orange-yellow 
cotour,  and  of  a  uniform  semi-aolid  conaiatence.     Their  reaction  is  acid,  and 
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thuj  have  a  sliglitlj'  8*)ur  but  not  offensive  odour.  The  stools  of  a  hand-fed 
infaak  are  eimilar,  so  long  aa  hls  food  resembles  breast-milk  in  composttioo 
and  ia  weU  digesfced. 

The  motions  of  a  healthy  child  may  vary  in  nuinber,  consinteDce,  colour. 
reootion,  and  odour  occording  to  the  charact^r  of  the  food  given  him.  The 
nuinber  of  the  motious  ia  iucreased  and  Lho  conaLsleuce  le-saeaed  by  incruuso 
of  cream  in  tho  food,  and  thej  become  f6wer  and  more  soLid  if  the  cream 
is  lessened  or  the  caseiu  increafled.  The  colour  depends  for  its  shade 
largelv  on  the  percentage  of  fat,  being  lighter  if  thia  is  small  in  amount. 
The  darkening  of  the  fneces  by  bismuth  and  iron  is  to  be  remembered. 
Tho  reaction  may  become  alkaliue  from  changea  takiDg  plače  iu  the 
incompletel}'  digeated  protcids.  The  addition  of  beef-tea  or  mw-mcat 
juice  to  the  diet  of  a  milk-fed  baby  causea  the  faeces  to  acquire  an 
o£fen&i%'e  odour. 

By  the  end  of  the  first  dentition  the  motions  Uave  assumed  a  browniah 
colour,  and  are  ueually  formed. 

Ahnorm*il  Ffe^es. — Ttie  appearanc^  reaotiOD,  and  other  charactera  of  the 
motions  may  be  greetly  changed  by  disease  (»oe  "  Oastro-onteritia  ").  Whon 
a  large  amount  of  mucu$  is  recognisable  by  the  naked  eye  in  the  motions, 
it  general]y  indicates  disease  of  the  large  intestine. 

Fus  is  found  in  the  stools  in  casea  of  ulcerution  of  the  1>owel  and  also  ia 
severe  catarrh. 

Mood  ia  passed  under  a  great  variety  of  conditions.  W1ien  pure  blood 
comes  in  any  quantity  from  a  child'8  bowel,  apart  fmm  diarrha^a  or  ulcera- 
tiou,  it  geDeraUy  comea  from  a  recbal  poI)i}us.  In  young  infauts  the  pre- 
sence  of  a  small  amount  of  blood  in  the  motiona  is  often  dne  to  an  anal 
fiasore.  Copious  hiemorrhage  from  the  stomach  and  howel  in  new-bom 
children  (mebena  neonatorum)  is  fortunately  rare,  but  it  ia  eomparatively 
couimun  bo  meet  with  cases  of  spurioua  mehpna  in  which  blood  vvhich  bas 
come  from  the  noše  or  elsewhere  has  been  8wallowe<l  and  bas  been  passed 
with  the  motiona. 

Fragmenta  of  memhran«  are  found  in  the  stools  in  dyaentery  and  iu 
croupous  entcritis.  Worms  and  their  ova  are  often  present,  and  foreign 
bodiea  aach  as  earth,  sand,  stonee,  eto.,  may  be  found  in  the  čase  of  children 
who  suffer  from  pica. 

The  Cibculatobt  Svstem. — Tfie  Pulsr. — The  foUowing  niay  be  given 
as  the  arerage  puiu-raU  iu  healthj  cliildreu  at  diOerent  ages  during  aleep 
or  perfect  (juiet: — At  birtb,  140  to  120  pcr  minute;  6  to  12  mouths,  115 
to  105  per  minute ;  2  to  6  yeaT8,  105  to  90  per  minute ;  II  to  14  year8,  85 
to  75  per  minute.  Mental  emotinn  and  bodily  exercise  may  quicken  the 
pulse  oa  much  as  twenty  or  thirty  beats  in  the  minute;  hence  the  great 
importAnce  of  counting  it  when  the  child  ia  undi^turl^ed.  Wbile  the  ptilse- 
imte  itaelf  is  often  of  little  signiticauoe.  its  ratio  to  the  respiration-rate  is 
&lwm'  irnjKirtant. 

IzTegiiianty  of  the  pulse  is  not  uncommon  in  children.  and  is  generally 
of  little  importancft.  If,  howcTcr,  the  pulso  is  slow  as  wcll  os  irregulur 
it  is  worthy  of  carcful  attention.  Such  a  oondition  of  pulse  sometimee 
occurs  after  acutc  illuceses  vvithout  any  serious  signific&nce,  but  it  is  also 
a  common  early  Byuptom  of  iulracruuial  diaea«e. 

The  Ueart. — The  heart  lies  more  horizontally  in  infiinpy  tban  in  lat^r 
Ufe,  comKqnenlIy  the  apex-beat  in  children  under  four  years  ia  generully 
outside  the  nipple  in  the  fourth  int«rcoetul  space.  The  area  of  the  deep, 
M  wttU  as  that  of  tho  superficial,  cardiac  dulnese  is  reLatively  large  in  child- 
faood.    The  nonnal  beart-aounds  in  little  children  are  peculiar  in  certain 
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waya.  The  first  sound  is  loudcr  than  the  second  in  ali  the  areas.  Tlie 
pulmoaarj  eecond  sound  over  the  baae  is  normaUy  louder  than  bbe 
aortic.  It  is  not  to  be  regarded  as  accentuated  unlefis  it  is  found  to  be 
constantl}'  louder  bhan  the  Srst  sounds  over  the  base,  when  the  dilld  le 
at  rest.  Owicig  to  the  greater  conductivitj*  of  the  tissues  the  heart-soiinds 
are  heard  more  distinctly  till  over  the  thoras  in  young  children  than  in 
adulta. 

When  hcart-murmure  are  found  they  may  be  functional  in  character,  or 
due  to  congenital  malformation  or  to  the  result  of  endocorditis.  Functional 
hoart-murmura  are  very  rare  in  young  children ;  those  due  to  congeuital 
malibmiations  are,  of  couree,  much  commoaer  than  in  latcr  life.  ^lieu 
valvular  diseaae  is  preseut  it  is  alway8  of  importance  to  ascertain,  if 
possible,  whether  or  not  it  is  of  rheumatic  origio.  For  this  purpoae  ia- 
quiry  must  be  made  as  to  former  rheumatic  manifestations  and  the 
patient  examined  for  preeent  aigns  of  the  diseaee,  especiaUy  for  rheumatic 
nodules. 

Respiratoet  SrsTEM. — Inaptction — Fortu  of  tke  Chesl. — In  the  normal 
infant  the  chest  is  more  cjlimtrical  than  in  the  adult,  and  its  eection  is 
coneequeDtIy  more  nearly  circular  in  outUne.  Its  shapo  is  readily  altered 
by  anything  that  tcnds  to  Boften  the  already  eoft  cbest-vvall  or  to  iuterfere 
with  the  free  espansion  of  one  or  both  lungs.  The  commoneat  alteration 
which  wc  meet  with  is  the  defonnity  characteristic  of  ricketa,  but  we 
alflo  find  variouB  degrees  of  pigeon-breaet,  and  occa8ionaUy,  as  in  adults, 
unilateral  rctraction  or  distension,  due  to  puh]Donary  or  pleural  disease  or  to 
Bpinal  cur\*ature. 

Noticeable  enlargement  of  the  miperficial  veins  over  the  upjjcr  i»art  of 
the  chest  is  a  common  Bymptom  of  enUirged  bronchial  glauds. 

Mbve^nents  qf  the  Chest. — («)  Thdr  Charaettt. — The  re8piratory  inove- 
ments  of  the  chest  are  slight  in  infants,  because  the  type  of  respiration  in 
them  is  abnost  entirely  abdominal.  Indrawing  of  the  epigastrium  and 
adjdcent  parts  on  inspiration  indicates,  ivith  a  normal  chest,  that  sufficient 
air  is  not  enteriug  the  lungs,  and  is  an  important  sign.  In  broacho- 
pneumonia  it  helpa  us  to  gauge  the  extent  to  which  the  lung  is  affected, 
while  in  croup  its  presenoe  to  auy  marked  degree  is  one  of  the  m&in 
indications  for  immediate  surgical  assistance. 

If  the  chest  ia  abnonnaUy  coUapsible  from  ricketa,  this  sjmptom 
may  be  preaent  to  a  considerable  degree  without  indicating  any  serious 
riak. 

(6)  Ratt  of  the  Respiration. — In  young  infants  the  rate  of  breathing  is 
very  variable.  and  it  is  difficult,  therefore,  to  eatimate  it  correclly.  At 
birth  the  number  of  respirations  per  minute  varies  from  32  to  50,  and 
during  the  first  year  from  25  to  35.  During  the  second,  third,  and  fourth 
year8  it  is  about  25  per  minute.  It  varies,  like  the  pulse,  with  the  tempera- 
ture and  with  the  mental  state. 

Gencrally  the  important  poiat  to  determine  is  not  merely  the  mte  of 
the  breathing,  but  the  ratio  between  that  and  the  pulse-rate.  The  pulse- 
reepiratioD  ratio  shoidd  in  bealth  be  1  t«  3|  or  4,  and  any  great 
disturbauee  of  tliese  proportions  is  of  cUnical  significanoe.  Increased 
respiration-rate  with  dy8pnoca  &igni£es  pu]mouary  disease.  Bapid  breath- 
ing withaut  dy3pntiia  may  have  the  same  significance,  or  ib  may  arise  from 
abdominal  distension  or  rickety  defonnity  of  the  chest.  It  is  aiso  met 
with,  and  sometimes  to  a  inarkcd  cxtent,  in  the  irritable  states  vrhich  somo- 
times  accompany  teetbing  and  litli^ernia. 

Eztra^auscultation. — Before  and  during  the  phy8ica]  examination  of  the 
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child'8  cheet  it  is  verj  important  to  liaten  carefuU^  to  Ms  breathing,  hia 
cry,  and  his  cough. 

(1.)  The  Breathing. — Snufiing  hreaihing  may  be  due  to  ordinary 
catarrh.  When,  however.  it  persisbs  for  a  long  period,  or  occure  apart  from 
other  catarrhal  B}'mptom8,  it  al^aj-s  Buggeets  the  presence  of  syphilie. 

Sntiriftff  during  sleep,  with  noisy  breathing  while  a\vake,  and  a  nasal 
tone  of  voice,  commonlj  indicate  the  preaence  of  enlar}i,'ed  tonsils  or 
adenoidi),  but  may  be  due  to  diphtheritic  paral/sis  of  the  jtalate.  Noisy 
breathing  v?ith  dtfspnosa,  cbiefly  during  inspiration,  and  a  cry  \vhicb  is  naeal 
but  not  generally  hoarae,  is  characteristic  of  retro-pharyngeal  absceas. 

Deep  sighing  may  meau  very  Uttle,  but  it  is  one  of  the  Bymptom8  met 
with  in  the  prodromal  stage  of  tuberculous  meningitis. 

Lari/ngrul  or  stridulous  hrealhing  in  young  iufanle  is  most  fre<iuently 
due  to  congenital  laryngeal  stridor,  but  may  be  caused  by  laryugiti8  or 
enlarged  bronchial  glanda.  In  older  children  it  often  indicatea  the  preaence 
of  trne  or  false  croup,  or  of  Bomo  other  form  oi"  larjugeal  obatruction  Buch 
aspolypL 

Btonehial  vjheezing  is  often  rcadily  audible  in  bronchitis  of  the  l&rger 
tubes  as  weU  as  in  asthma. 

(2.)  The  Cry.— From  the  loudness  of  an  iDfant'B  cry  we  can  gauge  his 
strength  to  a  certain  eitent.  If  he  cries  loud  and  long  we  may  be  Urnost 
Bure  that  he  faaa  no  eerious  acute  condition  of  his  rc8piratory  passages.  A 
hoaree  latjugcal  cry  is  geueraUy  a  syuiptom  of  congenital  8yphiUfl  in  young 
infants. 

(3.)  The  Cough. — The  cough  is  loud  and  elanging  at  the  beginuing  of 
au  attnck  of  croup,  and  hu8ky  and  stridulous  at  a  later  stage.  In  bronchitis 
it  is  often  dt:f^p  and  hanh.  In  pneumouia,  with  accompanying  plcurisy,  it 
is  suppressed  atid  painful.  U  a  child  coughs  loudly  without  wincing.  you 
may  be  sure  that  he  has  not  got  acute  pTeurisy.  A  loud,  noisy  cough  at 
night  and  in  the  moniuig  is  characteristic  of  a  catarrhal  condition  of 
the  throat  with  or  mthout  dy8pepaia.  If  the  cough  has  a  dLstinctIy 
paroxy8mal  character,  thia  ia  iiJwayB  auggeetive  of  whooping-cough, 
enieoiaIly  if  it  is  worae  at  night«  and  aometimes  enda  in  vomiting. 
Markedly  paroxy8mal  coughs,  hovvever,  are  alao  met  with  in  empyema, 
in  enlargement  of  the  bronchial  glands,  and  in  some  caaes  of  simple 
bronchitis. 

'Thf  Sputum, — It  ifi  only  when  children  are  between  five  and  eeven 
year8  old  that  they  b^n  to  expectorate  naturully.  Before  that  age  thfly 
8waltow  the  sputum. 

Real  hsemoptysia  is  rare  iu  childhood.  In  phthisis  it  onIy  occurs  aa 
a  Ifltc  Byniptom.     It  is  most  frequently  met  with  in  whooping-cough. 

Phtsical  ExA>flNATlON  OP  Chbst. — Ptilpation. — In  esamiiihig  the 
lungs.  one  of  the  tirst  tbings  to  do  is  to  aacertain  the  position  of  the  nearfa 
apeac-heat.  If  it  is  displaoed,  thia  tliiowH  im^jortuut  light  on  the  atato 
of  the  lungs. 

Vocul  jfremitu$  is  often  difBcuU  to  obtain  in  childjren,  owing  to  the 
<luAUty  of  the  ohild'e  voice  and  hia  unwillingneea  to  apeak  loud.  In  infants 
it  is  often  got  very  satififiictorily  during  crying. 

Aitseuitation. — Litble  cliildren  often  hoK!  Iheir  breath  when  you  try  to 
auBoulUite  them.  Thia  is  annoying,  but  at  leost  it  proves  tliat  there  ia  no 
ikTiutig.  luDg-diseafie  preseut.  Loud  crying  doee  not  interfere  \^ilh  uudcul- 
tation  Tory  much.  The  long  breiiths  which  it  Dooeasitatea  make  a&y 
oGcompanimeats  to  the  brcath-souuds  more  ctcarlr  heard,  and  the  panses 
betweeD  tbe  cries  nsuallj  aUow  tirne  to  hear  the  heort-sounda  during  one 
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or  two  cardiac  rerolutions.     Whuiipenng  and  sobbiug  are  much   more 
troubleeome. 

The  Irrfathsounds  in  yoang  babiee  are  naturallj"  very  weak,  owing  to  the 
feeble,  6hallow  nature  of  their  breathing,  As  the  children  grow  older  thej 
get  gradiiallj'  louder,  and  b}'  about  the  age  of  six  months  thej'  have  acquired 
the  [»eculiar  harsh  character  known  aa  putrUr. 

li  OD  auscultatiug  a  child'fi  cheet  the  breath-sounds  are  found  ta  diCfer 
in  louduesa  on  the  two  sides,  the  side  with  the  weaker  breathing  is  almoBt 
tilways  the  abuormal  one.  Ahnomial  wtakness  of  the  breathing  is  met  with 
in  tho  early  stages  of  pneumonia,  in  pleuritic  elTusion,  in  collapee  of  the 
lung,  aud  in  pneumothorai. 

Tuhular  breathing  ia  more  often  met  with  in  plcuriaj  with  effusion  in 
children  than  in  adults.  and  aometimes  leada  to  a  mifit^ken  diagnosis  of 
consolidation. 

Fridion  ia  aometimes  difficult  to  make  sure  of  in  young  babiea,  and  we 
liave  to  depend  on  the  catch  in  the  breath  and  the  evident  pain  accompanj- 
iug  it  to  confirm  our  diagnosis.  A  peculiar  txpiratory  rhi/tkm  of  the 
breathing  ia  very  characteristic  of  childhood.  In  this  therc  is  a  loud,  long 
espiration  followed  immediately  by  a  short  inspiiation,  theu  a  pause,  then 
the  loud  espiratiou  again,  and  so  on.  The  pause  occurs,  therefore,  aftcr 
inapiration,  iuatead  of,  as  uormaUy  happeus,  after  ezpiration.  Thia  type  of 
breathing  is  often  notioed  in  normal  children— e8pecially  when  they  are 
frighten^  It  is  secn  markedly  in  pneumonia,  and  in  it  tho  cxpiratioDB 
have  frequently  a  grunting  cbaracter. 

Vocal  resonance  can  generally  be  obtained  best  in  young  children  when 
they  are  crying. 

Fercusaion. — In  children  a  light  stroke  shoold  always  be  used  in 
percussion.  Tlua  is  advisable,  not  only  because  it  is  lesa  apt  to  aiiDoy  the 
chUd,  but  alao  bocauae  it  is  more  likely  lo  lead  to  acciirate  reaulte.  Strong 
percussion  over  a  part  often  misleada  by  bringing  out  dulnesa  or  resonance 
from  undcrlying  organa. 

It  is  essential  to  see  that  the  patient  is  sitting  straiffkt.  Even  a  slight 
twist  of  the  spine  may  give  rise  to  distinct  differences  of  percuasion-note  on 
the  two  Bides  of  tho  chest.  We  must  also  beware  of  the  ditferencea  due  to 
abnormal  cur\'e8  of  the  ribs.  Too  much  importance  mnst  not  be  attached 
to  small  areas  of  partial  dulnesa  in  a  cluld'8  cheat ;  but  at  the  aame  titne  it 
is  to  be  remembered  that  the  preaence  of  fluid  in  the  pleui-a  often  causes 
leas  absolute  didnesa  in  children  than  might  be  expected, 

A  well-marked  cracked-pot  so^ind  can  often  be  obtained  in  little  children 
who  have  p<:riectly  normal  lungs — especiftlly  when  they  are  cryiug. 

URI5ARV  SvsTEM. — In  yonng  children  the  bladder  is  higher  than  in 
latcr  Ufe.     Thia  must  alway8  be  remembered  in  tapping  the  abdomen. 

Mkturition. — The  infant  may  pasa  water  very  aoon  after  birth,  but 
often  (loea  not  do  so  for  twelve  or  even  twenty-fonr  hours.  During  early 
lnfancy  incontinence  ia  the  normal  condition.  Some  infants  have  acquired 
a  certain  control  over  their  bladder  by  eighteeu  montha  old ;  in  others  this 
oomes  conaidembly  later.  If,  however,  a  child  cannot  retain  hia  urine  to  a 
oonsiderable  extent,  during  hia  waking  hours,  by  the  tirne  be  has  reacbed 
bia  bhtrd  year,  he  may  be  said  to  auffer  from  incontinence. 

Incontinence  of  urine  may  )je  due  in  girls  to  a  local  malformation,  and 
in  both  seses  to  conditiona  of  general  debility  or  to  various  severe  organic 
diseaaes  of  the  nervous  8ystem.  In  the  great  niajority  of  caaes,  however, 
it  ia  a  functional  neurosis  (see  "  Urine  "). 

Rtteniion  of  vrine  is  much  lesa  conimon.     It  may  be  the  resulb  of 
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extreme  phimosis  or  of  an  impacted  cakulus.     It  may  niso  be  dne  tn  ref1ex 

irritAtion  from  an  anal  fissuro,  or  from  threadworm&,  or  to  central  causes,  euch 

as  meningitis. 

Djfsuria  is  not  uncommonlj  due  in  infants,  aa  weU  ae  in  older  childien. 

to  acid  tiriue.     In  bo}^  it  is  sometimes  caiised  hy  phiniosis  or  preputiol 

adhesions.     Renal  colie  from  the  paasage  of  uric-acid  cr^stals  is  occaaiouallj' 

met  wilh. 

The  Urim. — In  infaats  some  idea  of  the  colour  and  amount  of  the  urine 

pasBed  maj  be  obtained  by  esamining  the  napkins ;  but,  where  it  is  possiblc, 

a  proper  specimeu  should  be  coll«;ted. 

The  rollowing  table  (Holt)  gires  the  average  amounts  paseed  at  difterent 

agea:— 

OnHM. 

First  twejity-four  houre O  to    2 

Second  twenty-four  houi-s i  »    3 

Threc  to  8ix  aftys 3„8 

Seven  daya  to  two  month« A  „  13 

Two  to  Hix  moathH V  »  16 

Six  meniha  to  two  yeara 8  m  SO 

Two  to  five  yeara 16  „  26 

Five  to  eight  years 20  „  40 

£ight  to  fourteen  yeara 32  ,,  48 

Alhuminuria  is  sometimes  present  normaUy  during  the  first  ten  dajs, 
ovring,  apporcutlj,  to  tho  possage  of  uric-acid  cryatal3.  In  older  children  its 
signiiicance  is  the  aaiue  as  in  adults.  Ali  cases  of  albuminuria  should  be 
ezamined  for  traces  of  recent  scarlatina. 

HcrmaHria  is  found  in  acute  nephritis,  diseases  of  the  bladder,  and 
tumour  of  the  kidnej.  It  is  also  met  with  in  infantile  ecurv7,  purpuia, 
malaria,  and  various  other  conditions. 

Fyuria  oocurs  in  cjBtitis  and  pyelitis,  in  both  cases  usuallj  with  acid 
urine. 

Oli/ro.furia  is  rarelj  found  to  &uy  great  degree  in  childhood, 

The  Integitmkntart  Ststem. — The  colour  of  the  skin  as  well  as  ita 
State  as  to  moisture  and  temperature  must  alwaj8  be  noted ;  and  it  muet  be 
examincd  for  cedcma.  des(|uainatton,  and  eruptiona. 

Cjanosis  setting  in  during  an  acute  Hlness  is  often  of  great  importance 
as  indicating  failure  of  the  heart  or  the  degree  to  which  the  lungs  are 
affected.  It  is  also  a  oharacteristic  svmptom  of  various  forme  of  blood- 
poiaoning.  Wlien  habitually  present  it  genorally  indicatea  the  preeence  of 
a  congemtal  heart-lesion.  The  peculiar  Ballow  tint  of  the  skin  in  infantile 
Kurvy,  congenital  sypbills.  and  other  cachectic  conditions,  is  often  of  great 
assistance  in  diagnoais. 

Undue  perspiration  in  joung  children  is  U8ually  a  sign  of  rickets,  atthou2h 
it  also  occurs  in  varioufi  forms  of  dobilitj  and  in  lilood-ftoisoning.  A  cold, 
cUmmy  state  of  the  estremities  should  draw  attention  to  the  stato  of  tho 
digestion  and  general  hcalth. 

The  Temperature.— In  youDg  children  it  is  eenerally  more  convenient 
lo  take  the  tempeiuiure  in  the  groin  than  in  the  axflla,  becaaaa  of  the  attitude 
Ibej  aasume  in  sitting  and  the  dispoeition  of  thcir  clothee.  In  important 
OBMB  the  reetum  should  be  prefermL  The  thennometer  should  never  be 
tnuted  in  the  moutb  in  youne  children. 

The  normal  t€mpereUwre  uows  greater  dailr  variationa  in  infancy  than 
ia  adult  Ufe,  but  its  average  level  is  about  the  same.  There  is  a  greater 
t«udency  for  the  temperature  to  vary  upwarda  and  downward8  on  slight 
oooABton. 


A  suhTiortnal  temperature  is  characteristic  of  atropbj*.  lu  waste<l 
babies,  therefore,  a  temperature  of  98"  or  99°  F.  may  denote  the  presence 
of  fever. 

Pyrema  ie  Bometunes  cauBed  by  emotional  exciteineut,  and  audden 
rioee  of  temperature  are  often  due  to  trivial  causes.  Continuous  pyrexia, 
however,  is  alway8  importaut.  A  high  temperature  occurring  betweeu 
the  eccoDd  and  fifth  day  after  birth,  unaccompamcd  by  other  obvious 
8ymptom3  of  illness,  is  a  sign  that  the  infant  is  not  getting  sufficieut 
nourisliinent. 

The  Nkrvous  Svstem.— Iq  investigatiug  the  preseuce  of  nervous  disease 
in  children  we  have  not  only  to  oxaniine  for  the  usiial  phy8ical  signs,  but 
ulito,  e6pecially  ia  acute  euses,  to  make  careful  inquiiy  for  a  history  of 
varioua  euggestive  8ymptoma. 

Thus  we  may  ask  if  aDy  ehange  has  been  noticed  roceDtly  iu  the  cliild'8 
disposition  and  temper,  whether  he  has  complained  of  pain  in  the  head  or 
elsewhere,  or  has  had  photophobia  or  giddiuess ;  whether  he  is  in  the  habit 
of  Bcreaming  out  suddenlj  or  sighing  hea\aly  or  grinding  his  teeth ;  whether 
he  vomita  or  is  constipated,  and  if  he  has  had  con^-ulsions. 

In  looking  for  phjsical  signs  we  must  not  omit  to  notice  the  phy8i- 
ognomy,  the  condition  of  the  fontanelle  and  of  the  superficial  cranial  veins, 
and  to  observe  if  the  pulse  is  irregular.  The  state  of  the  pupils,  and  tha 
presence  of  Bquint  or  ny8tagmiis^  of  oervical  rigidity  or  head-retraction,  are 
also  important. 

Defects  of  ordinttry  senaibility  are  less  common  in  cliildren  than  in  adults. 
Pain  on  movement  of  a  liinb  is  important,  but  is  not  often  due  to  diseaae  of 
the  nervous  8ystem. 

In  inveatigating  any  apparent  losa  of  muscular  power  in  a  child,  we  have, 
Jir&tly,  to  decide  vrhether  it  is  a  true  paralvsis  resulting  from  the  pain  which 
moveiiieut  uiuses,  from  extreme  ttalilnne.s.i  »f  t!ie  niuscles,  or  from  some  mal- 
formation ;  and,  secondli/,  if  a  true  paralfsis,  whother  it  ie  due  to  a  leaiou  of 
the  braiu,  cord,  or  [Kjripheral  structures,  or  is  a  so-eiilled  functional  pal8y 
auch  as  may  he  met  with  in  hy8teria  or  as  the  reeult  of  peripheral 
irritation. 

Tremor  is  a  rare  8ymptom  iu  childhood,  but  choreiform  or  athetoid  move- 
meats  are  commoner  than  in  jater  life. 

WheQ  it  is  important  to  ascertain  tlie  condition  of  the  electrical  reactiuu 
in  a  young  child,  it  is  generally  advisable  to  give  an  anaathetic. 
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CAC8AT10N   AKD   PaTHOLOOV 

Sympioj*8 

COUSSS  AKt)  Pbookosu 

IXTBODUCTORT. — Chlorocdfl  or  green-sickness  is  a  diaeaae  of  the  female  aex. 
ooourring  ueually  for  the  first  tirne  betweeD  the  agea  of  fourtecu  and  tweDty 
yearB,  and  ha^-ing  anKmia  aa  ita  canUnal  sjmptom.  The  anrernia  is  due  to 
defective  blood  fonuation  ;  it  oocure  spon  ban  eou8ly,  or  at  least  mthout  any 
cause  'which  is  universallj  admitted  to  be  BuOicient,  develops  rapidij  as  a 
rule,  and  gives  rise  secondarilj  to  a  number  of  otber  Bymptoni8.  If  the 
disease  is  not  treated  it  does  not  tend  to  recMiver,  but  to  becomc  more  severe 
or  chronic,  and  even  \vhen  efiBci€ntly  treated  It  ia  apt  to  recur.  As  the 
patient  advances  iu  year8  this  tcndeQcy  becomes  less  inarked. 

Causation  and  Patbologv. — (1)  Predispoiing  Causes. — So  far  a«  is 
known  chlorosis  oocurs  0Dly  in  the  female  8ex,  and  l\xQjir8t  attack  u8uaUy 
falls  in  the  yearB  between  fourteen  and  twenty,  very  seldom  eurlier  and 
seldom  later.  Eccurrences  niay  occur  at  any  tirno  aftcr  the  first  attack, 
and  huve  been  met  witb  comparatively  late  in  life.  Tbe  diseaati  often  ruus 
in  familics.  espociaUy  in  largc  familiea,  and  the  mothcrs  of  chlorotic  girls 
have  themselves  often  been  affected.  No  other  illnessea  in  the  parents 
have  aDy  special  rclation  to  chlorosis  in  the  chUdreD.  There  must  be  a 
predispoaing  ucakness  of  a  funcUoual  ctmracter  in  the  blood-forming  orgaos. 
but  Virchow'8  belief  that  the  causc  of  the  disease  is  a  general  hypoplasia  of 
the  Tasculur  Bjatem,  and  the  kiudred  notion  that  it  is  due  to  a  hypopla8ia 
of  the  ^enitiil  urcans,  are  certaiuly  erroneous.  It  is  impoanible  that  u  disease 
BO  curable  ahould  depend  on  organic  defeete  bo  Berious. 

(2)  JCjxxting  Causes. — Such  bad  hygienic  conditiona  as  want  of  freah 
ajr  and  of  light  in  the  rooms  which  patients  inb8bit>  and  such  faults  in 
clothing  as  corsets  so  tight  as  to  interfere  with  the  proper  action  of  the 
\iaceni,  niay  asaist  in  producing  the  disease.  An  improper  amoimt  of  work 
and  exereiae  is  probttbIy  more  iiuportaut,  und  moro  harm  is  done  by  too 
much  faligxie  tban  by  tf>o  little.  UnwiBilom  in  the  choice  of  food  or 
inabilitv  to  obuin  a  proper  quantity  or  quaUty  is  even  mora  aerioua.  The 
iron  of  the  blood  is  normally  regenerated  from  the  iron  of  the  food,  though 
there  is  a  reserve  in  the  liver  which  can  be  drawn  u]X)n  in  emergeacy. 
Normally  the  intake  of  iron  in  the  food,  in  men  at  least,  just  balances  tho 
output,  but  young  voraen  tend  to  prefer  other  foods  to  tbe  iron-containing 
tiroteidja  of  a  man  s  diet,  and  their  intake  of  iroo  is  thus  often  iuBuflicient. 
Moreover,  chlorosis  is  very  apt  to  appear  at  the  time  whcn  girls  have  left 
aobool  aud  home,  and  have  b^un  to  \vork.  They  need  a  fuller  diet,  espeoi- 
rUt  more  proteid  food,  and  often  canuot  atlbrd  it,  are  not  aUowed  it,  or 
wiU  not  lake  it.  Bad  hygienic  conditions,  dy8pep8ia,  constipation,  mental 
depression,  ali  lead  to  loss  of  appetiti'  and  to  a  diniinution  in  the  amount 
of  food  taken.  In  additiou  to  a  diminiabed  intake  of  iron  there  is  in  young 
gilis  tD  escessive  output.  The  blood-loss  of  numatniation  mejins  on  oach 
oooaakm  aa  output  of  iron  equal  to  that  ingeat<-d  iu  tbe  food  in  a  week. 
and  it  must  reqaiTe  a  healthv  appetito  and  vigorous  digestion  to  moke  good 
the  loss.  Many  ehlorotica  have  at  one  time  auCTered  from  menoniiagia, 
though  when  the  disease  is  fully  ostablished  the  majonty  either  ccase  to 
menstruate,  or  do  so  in  diminiabed  quantity.     In  the  chlOTOtic  years  tbe 
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development  of  the  whole  bodj  goes  on  rapidl^^  and  must  tliron*  a  great 
Btrain  od  the  Mood-forming  organa,  and  if  these  are  imperi'ectly  nouriahed, 
and  exposed  to  loss  as  weU,  chlorosis  miiy  well  resiilt.  Verj'  little  is  knovm 
of  the  meohanism  hy  which  the  blood-formiug  organs  are  Bliinulated  to 
make  good  any  lose,  and  it  is  possible  that  thie  iTmy  depend  to  a  certain 
extent  on  the  intenial  »ecretion  of  one  or  more  orgauB,  in  the  female  ttes 
p08aibly  the  genital  organa.  A  losa  df  thia  stimulation  &om  functional 
diaturlmnce  of  the  g«nerutive  organa  may  endaiiger  the  nonnal  courae  of 
blood  formatioE. 

The  view  that  chlorosis  is  dependent  on  con^ttipation  haa  bccn  aban- 
doned.  Constipatiou  is  not  more  common  nor  more  severe  amoug  chlorotics 
than  among  other  women>  and  purgatives  alone  vnl\  not  cure  the  disease. 
Nor  is  tbere  grouud  for  believing  that  an  abnormal  amount  of  intestinal 
putrefaction  is  present  to  produco  toxins  which  de8troy  the  blood  or  hinder 
its  formation.  The  ordiiiary  evidences  in  the  urine  of  increased  iutestinal 
decomposition  are  wanting  in  chlorosis,  nor  is  thore  any  reason  to  think 
that  excesaiv6  blood  destruction  occurs. 


(3)  Pathology. — CliloroHis  is  not  a  fatal  discaae,  and  hence  little  or  nothing  ia 
knowD  of  its  morbid  anatoiny.  FBtty  dcgcneration  of  the  heart  and  other  W&coiu 
h&s  bcon  found  in  this  as  iu  other  ana^miius  the  stomaoh  may  be  diUted,  and  so 
iQay  the  beart.  The  ouly  change  which  is  cliaracteriatic  is  the  condition  of  the 
blood^  and  the  only  altcnitioti  iliere  which  is  absolutely  constant  is  the  diminution 
cf  luemoglobin»  not  only  ab8olutely,  but  also  relatively  to  the  i-ed  corpuscles.  The 
red  corpusclea  in  the  cubic  miliimetre  vary  greatly  in  number.  In  cases  which 
are  taken  into  hospital  tltey  are  often  diunnialjed,  though  very  rarely  below  two 
mlJbou.  Theae,  of  cout-se,  are  the  severe  cases.  In  out-patieut  and  pri  vate  prac- 
tice  the  number  is  more  U!!ually  about  three  or  four  milHon,  and  not  infrequently 
the  number  is  norinal— alreut  4,600,000— or  above  the  nonnal.  But  even  in  the 
cases  with  a  normal  nuin^jer  of  corpuscles  the  h!i.>moglobin  will  often  Ije  dlminished 
to  60  per  cent — a  ailour-indei  of  0*5 — while  when  the  corpuscles  are  unususlly 
low  the  hieraoglobin  alao  sinks.  I  have  taken  313  cases,  tabulated  by  Thayer, 
Cabot,  Bramwcll,  and  Stockman,  and  fiod  the  avorago  number  of  red  corpuscles 
to  have  be«n  3,8(XJjOOO,  while  the  average  percentage  of  biemoglobin  was  403. 
This  givea  a  colcur-indcK  of  047. 

The  blood  whou  dravn  is  i>alo  and  very  fluid,  but  coagulates  rapidly,  though 
tlio  fibrin  is  not  iacreased.  Biood-pUtes  are  almost  always  increased  in  number - 
indeed,  souietimea  in  stained  Hlms  they  seem  to  be  almost  as  numerous  as  the  na. 
cells. 

The  red  corpuscles  are  small,  and  whea  stained  are  pale,  and  ahow  siie<^ially 
a  much  paler  centre  ttian  usual.  Tliis  of  course  corres^nds  with  their  inaiWdual 
poverty  in  hivuioglobin.  In  slight  cases  their  shape  is  often  otherwise  normal, 
but  in  severe  cases  poil£)locyt03is  may  be  quite  aa  marked  as  in  pernicious  ana-mia. 
though  the  defonned  corpuscles  stiU  show  the  central  pallor.  Nucleated  reu 
corpuscles  aro  oxtremoly  rarc,  and  aro  on!y  found  in  tho  scverest  cases.  Leuco- 
cjtosis  may  occur  in  chlorosis  from  aay  of  the  causes  which  ordinarily  produce  it, 
bat  in  uncomplicat«d  case-s  the  leucocytcs  tend  to  bo  ucantv  in  numoer  rather 
than  iiuTcason,  and  to  bo  fewer  in  the  worst  cases  thun  in  tlie  milder  unes.  The 
percentage  of  ivmphocytes  is  typical]y  increased.  The  specitit:  gravity  of  the 
blood  aiid  the  c)ry  reeidue  are  dioiiiiished  parallel  to  tlie  hiemoglobin,  but  the 
plasma  iH  uiialtered.  If  a  čase  lio  watched  thrnugh  its  develupment  and  recovery 
it  wiU  be  found  that  at  first  the  red  corpust-les  are  normal  in  number,  but  they 
become  small  in  size  and  the  htemoglubin  is  diminished.  Then  the  numl)er  of  the 
corpuscles  begins  to  fall  and  poikirocytosis  appears.  As  the  čase  improves  under 
treatment  tho  corpuscfea  increase  rar)idly  in  nuntber,  but  remain  for  a  long  tirne 
small  and  i>ale,  and  the  normal  numoer  has  beeii  reK»ined  long  beforo  tho  cor- 
puscles attain  their  normal  sizo,  and  tiefore  the  hn^moglobin  reaches  the  normal. 

The  esaence  of  tho  disease  is  insuificient  blood  formation  ;  one  might  indeed 
define  it  os  a  lassitude  of  the  bone  marruw.  The  demond  of  the  body  for  frcsh 
corpuscles  is  complied  with,  but  the  corpuscles  are  smatl  and  of  Ugbt  weight>  and 
the  osidation  proccsses  in  the  body  are  thus  interfered  with. 
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Stmptoms. — The  firat  complaint  ia  U8ually  breathleasnesa  on  exertion, 
then  foUow  fatiguc  and  palpitatioo.  Pallor,  which  may  be  greenish  in  tint, 
does  not  u8Uiilly  appear  till  the  blood  changes  are  well  advauoed,  and  show8 
iteelf  first  in  the  lipa  and  conjunctivie,  later  in  the  skin.  The  patient« 
often,  indced,  have  u  fresh  piuk  uud  whitti  oomplexion,  for  the  voacular 
neires  are  ea8ily  excited  and  flushing  resulta.  There  is  disturbance  of  men- 
BtroAtioo,  usuallv  greater  the  jounger  the  patient  and  the  more  aeldom  she 
haa  meiLStmated  Before.  Complete  or  purtial  amenorrhoea  ia  the  rule. 
menorrhagia  is  much  less  common.  Tliis  8upprewtion  of  menstruation  is  of 
ooune  a  curative  endeavonr.  Leucorrhcea  is  common.  The  museular  power 
diminishes,  thougb  here  there  are  great  individual  diflierences  due  rather 
to  temperament  and  WLU-power  than  to  bodily  conformation.  Headoche 
is  common,  and  in  bad  cases  one  meets  also  tinnilus,  temporary  blindness, 
and  deafhess,  giddiness,  and  fainting.  The  laat  is  speciallj  apt  to  oocur 
after  the  patient  has  been  staading  for  a  long  tirne. 

The  amouut  of  alinieutary  disturbance  varies  gTeatly.  The  atoiuach  is 
sometimee  diliited,  and  gustric  ulcer  is  a  not  iufrequent  cumplication.  Some 
palients  retaiu  a  nurmal  appetite,  and  these  tend  to  become  fat ;  others 
loee  their  appetite,  suffer  from  djapeptic  sjmptoms,  and  become  thin.  But 
even  thoae  ^jatients  who  retain  their  appetite  are  verj  apt  to  be  capricious 
ia  their  choice  of  food ;  meat  they  generally  dislike,  whilje  they  have  a 
Bpecial  fouduesa  for  acids,  sucb  as  lenions  and  vinegjir,  or  for  such  things 
as  chalk,  starch,  dry  oatmeal,  dry  tea  leaves,  or  dry  sago.  Constipation  is 
common.  The  tougue  is  sometimes  furred  and  rtabby,  but  more  usually 
pale  and  clcan.  The  pulse  is  generaUy  riipid ;  the  heart  may  \)e  enlarged, 
uaually  more  to  the  hght  side  than  the  left.  Coldness  of  the  hands  and 
feet  or  of  tho  whole  bocty,  from  feebleness  of  the  peripheral  circulation,  is 
often  complained  of,  and  patienta  often  suffer  from  "  dead  fingers  "  for  the 
aeune  reaaon.  Tliromboaia  of  the  veinR,  c8peciaUy  of  the  lega,  occa8ioually 
oocurs,  and  without  this  tlterc  uiay  in  severe  oasee  be  some  o^demn  of  the 
anklea.  It  is  doubtful  whether  these  tlirombosea  are  due  to  the  increaae  in 
blood  plates  or  not.  In  the  maJority  of  cases  they  seem  to  be  organismal 
in  origin.  The  splenic  dulness  is  often  enlarged,  but  the  organ  is  rarely 
palpable.     The  urine  is  copious,  pale,  and  of  low  si>ecitic  gra%ity. 

The  patienta  are  often  irritable,  capricious,  or  obstinate.  The  headache 
tnAy  be  constont,  or  may  occur  in  attacka  like  migmine.  Neuralgias  of  ali 
kinds  are  very  couunon.  especiall/  inframamniary  ueuralgia.  Optic  neuhtis 
sometimea  occurs.  The  temperature  seidom  hses  unlesa  for  aome  compli- 
catioa. 

Curdiac  and  Vascular  Murmurs. — The  eardiae  murmura  of  uncompli< 
cated  chlorosis  are  alirajB  8yatoUc  iD  tirne,  and  are  heard  most  frei|Utintly 
in  (1)  the  pulmonury  area^  with  the  point  of  maximum  intenaitj  in 
the  aacond  left  iuterspaco,  cloae  to  the  atemum,  i.e.  just  orer  the 
pulmonarr  artery.  The  causation  of  this  murmur  haa  l»een  much  dis- 
cuaaed.  It  haa  been  asciibed  to  mitral  regurgitation,  to  presaure  on  the 
{mlmonary  artery  by  the  dilated  left  auricle,  to  waterine8s  of  the  blood.  and 
to  other  uiuaea.  The  \'iew  now  most  common1y  held  ia  that  it  ia  due  to 
JI  wuDt  of  tone  in  the  wull8  of  the  artery,  similar  to  tbat  found  in  the  heart 
wiills.  and  caused  by  malnutrition,  and  that  the  murmur  is  produced  by  tlie 
sudden  propulsion  of  the  blocni  into  the  ortcrj',  which  is  relatively  dilated  in 
oomparison  to  its  ohiice.  The  Mirne  cause  would  accouut  for  the  murmur 
vrtiiuh  ia  sometimes  heard  in  (2)  the  aortic  area.  though  with  much  less 
frcquoncy.  SvstoUc  murmura  in  (3)  the  tricuspid  area  and  (4)  the  mitral 
avM  an  u8uaUy  heard  along  with  the  baaal  mormurs,  bat  eometimea  alone. 
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and  in  caaes  whero  they  are  not  due  aimply  to  the  conduction  of  very  loud 
basal  murmurs,  are  more  aerious,  tor  tliey  are  fouad  only  in  severe  casee  of 
cliIoroeiB,  and  indicate  tlmt  the  hearC  waU  is  bo  enfeebled  as  to  allow  of 
Biifficient  dilatation  to  cause  re8pftctively  trieuspid  or  mitral  regurgitation. 
Il  13  aometiuiea  difficidt  to  be  certain  in  these  cases  wheLlier  th«  murmur 
i-^  due  entiroly  to  chlorotic  dilatation  or  to  pre-e3d8ting  valvular  diseaae. 
The  histor}'  aud  the  blood  examination  generaUy  help  U8,  and  the  result 
of  trcatmcnt  a8iially  removcs  ali  doulit,  aa  chlorotic  dihitation  is  eminently 
curable. 

Arterial  murmurs  are  »ometimes  heard  at  a  difltance  from  the  heart, 
but  not  \vith  sufficient  con8ta,ncy  to  be  characteristie.  The  venvvs  viurmiirs 
are  heard  most  eaaily  in  the  jugiilar  veins,  at  the  root  of  the  neck,  esi;eoially 
on  the  ri^ht  eide.  This  bruit  de  diabU,  or  venous  hum,  is  coDtinnoas> 
Ihough  it  ditfcrs  in  intensity  from  various  cauaea  Ita  cauaation  is  U8uully 
oscribed  to  the  fact  that,  while  the  upper  part  of  the  %'eiu  ie  freo,  and  able 
to  coUapse  if  iU-Blled,  or  if  it  Hhares  in  the  general  want  of  tone  of  the 
vascular  8y6tem,  the  lower  part  is  kcpt  diatended  by  ita  attacliments  to  the 
ceorvical  faseia.  In  tlie  passage  of  the  blood  from  a  narrower  to  a  wider 
space  we  ha  ve  one  of  the  typical  conditions  for  the  production  of  a  murmur, 
vvhich  is  coDtinuoua  hecause  of  the  continuous  ilcvi  of  blood  in  the  veins. 
A  murmiir  of  the  same  character  iuay  aometimes  be  heard  over  the  eyeball, 
over  the  occipital  protuberance,  and  elsewhere.  The  venous  hum,  though 
not  confiued  to  chlorosis,  is  very  cbaracteristic  of  it. 

PtUsation  is  often  to  I«  soen  and  folt  in  the  episternal  aotch,  in 
the  puhuonary  area,  over  the  area  of  the  right  ventricle,  and  in  the 
epigaatrium.  From  what  has  bcen  aaid  of  the  state  of  the  heart  and 
veseeU  its  causation  in  each  caae  vvill  be  evident. 

CouESE  AND  PiiOGNOsrs. — Cascs  vary  very  much  in  their  rapidity  of 
onaet.  In  some  the  disease  develops  in  a  few  days,  but  in  the  great 
majnrity  ita  incipiout  stages  eitend  over  two  or  three  week6,  or  even  over  a 
much  longer  period.  GeDeraUy  speaking,  cases  with  an  acute  oommenoe- 
m,eiit  recover  qiuckly;  those  with  a  chronic  commencement  take  much 
longer  to  get  \vell.  But  ali  cases,  acute  or  chronic,  8how  a  marked  tendoncy 
to  recurrence.  This  is  largely  to  be  explained  by  the  fact  that  it  is  very 
difficult  to  persuade  chlorotics  to  persevore  with  treatment  until  they  have 
thorouglily  regained  their  health.  They  are  Hccustonied  to  a  condition 
of  health  which  is  »hort  of  robustness,  and  there  is  often  so  marked  an 
improvoment  after  a  short  course  of  iron  that  they  are  satistied  with 
it,  aud  drift  out  of  olrservation.  I  have  seeu  patients  with  a  hiemoglobin 
perceutage  of  50  declare  themselvee  quite  recovered,  and  resent  the  idea  of 
turther  treatment  The  result  is  a  recurrence  in  a  short  tirne,  and  these 
cases  often  becomo  quitc  chronic,  for  relapses  do  not  yield  so  weU  to  iron  as 
primary  attacks.  On  the  other  hand,  patients  who  wiU  submit  to  treatiueut 
U3ually  recover  completely,  and  are  not  nearly  90  liablo  to  relapsea  as 
imperfectly  recovered  cases.  It  is,  of  course,  of  great  importauce  to  impress 
upon  ]nitienta  the  uecea8ity  of  complote  recoverr,  for  patients  suflering  from 
ehlorosis  are  in  a  poor  conditiou  to  resist  acute  iutercurrent  discases ;  they 
are  liable  to  the  development  of  gastric  ulcer,  and  if  the  disease  is  alloved 
t'>  become  chronic,  though  the  ancemla  may  pase  off  in  after  year8,  it  loaves 
its  mark  in  a  state  of  weakened  vitality,  and  often  leads  to  a  condition  of 
chronic  invalidism. 

DiAGNoaia. — The  point«  on  which  stresa  should  be  laid  are — the  Bex 
aud  age,  the  apparently  causcless  development  of  the  disease,  the  history 
and  general  appearance  of  the  patient,  the  character  of  the  ansernia  on 
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ejEamiDation  of  the  blood,  especiall^  the  disproportionate  diminution  of 
tuetnoglobiu.  and  the  success  ot'  treatment  >viUi  iron.  Dilliciilly  miiy  ariae 
in  cases  whcre  ono  or  other  eet  of  syniptoms  of  tbe  dieease  is  UDU8\taIly 
proininent ;  tho  gastric  aud  cardiao  srniptoms,  and  tliose  asBociated  witb  tbe 
geDerative  organs,  being  moet  bkely  to  canse  error,  and  it  is  of  course 
not  uousual  to  find  chloroHis  in  patiuuta  who  are  »uffering  froin  organic 
beart  diaeaae,  from  tuberciilosis.  or  other  chronic  muladiea  From  other 
conditions  oausing  anicrnia  the  dilfereutia]  diagnoais  should  be  niade  on  the 
foUoning  lines : — 

(1)  Ptmicioua  Aiittmia  (seo  "Amernia,  Pemicious"). — It  is  compara- 
tirel^  seldoni  that  it  is  neoe8Bary  to  make  thia  diagnosia,  as  it  ia  ver/ 
rarely  that  the  anit-iniu  in  oblorosis  is  so  grave  as  to  give  rise  to  the 
Busptcion  of  the  other  discase. 

(2)  Leucoei/thtemia. — Tlie  examination  of  the  blood  at  once  remores 
doubt. 

(3)  Anasmia  from  Intestiiutl  Parasitcs. — The  type  of  ann^mia  is  rather 
that  of  pemicious  anifiniia,  Where  the  blood  exarainatiou  leaves  auy 
doubt  tbe  fseces  sliould  be  cxamined  for  tbe  eg^  of  tho  parasitcs. 

(4)  ATurmia  from  Malignunt  Diseu^e. — The  type  of  una-iuia  is  very 
ofteu  cblorotic  in  mabgnaiit  diseose ;  but  though,  of  course,  loaUgnant 
dJaeoae  is  not  s|)ccially  conunon  in  youDg  girU  vrithout  caiming  dcfimte 
8ymptom8,  it  may  occur,  and  sometimes  does  give  rise  to  ditticulty. 
Leacocjtosis  is  much  more  comnion  in  malignant  diseoae,  nucleated  red 
oorpuaoles  are  more  common  and  more  numerous  than  iu  chloroais,  and  the 
tiffect  of  treatment  usually  clears  up  the  ditticulty. 

(5)  TubereulosU. — Nothin)^  is  more  common  than  to  find  oarly  cases  of 

fibthiaiB  and  other  fomis  of  tuberculosis  taken  for  cblorosis,  l>ecau»o  the 
ungs,  ctc.,  havo  not  been  ejcamiued  with  sutticieut  čare.  The  blood 
etamination  givee  very  similar  results,  and  careful  investigation  of  tbe 
hiBtory,  repeated  examination  of  tbe  sputum,  hings,  glands,  etc,  must 
be  made.  Tbe  temperature  is  not  alway8  helpful,  for  early  tubercle  doee 
Dot  alwavs  caiise  fever,  and  in  cbloro»is  the  temperature  is  souictintes 
mised.  Jn  very  dillicult  or  important  oases  it  might  be  possible  to  maka 
the  diagnosis  by  tho  injection  of  tulterculin,  wben  reaction  or  its  aboenoe 
would  make  the  diagnosia  easy.  It  ia  to  be  remembered  that  tubcroular 
tumoiir  of  tho  brain  or  meningitis  may  cause  anifmia. 

(6)  Simpie  aiuemia  from  biad  hygiene,  want  of  food,  of  alecp,  of  light.  of 
frosh  air.  from  overwork,  etc. — Id  the«o  cases  the  hsemoglobin  and  red 
oorpuaoles  are  more  bkely  to  be  e4iuaUy  diminished,  and  the  lilood-plasma 
also  beoomes  less  albuminous;but  it  is  only  in  the  extreme  cases  that  this 
holds,  and  it  is  necessaij  to  inquire  very  carefuUy  into  the  patienfs 
hi8tury.  Ko  amouut  of  iron  wil]  take  tbe  pLace  of  sleep  or  liesh  air  in 
treatment. 

(7^  JCidnetf  Diiease. — Chronic  nepbhtis  alwaya  cauaea  ancemia  in  young 
people,  but  the  blood-plasma  contains  a  smaller  amount  of  eolida  The 
sxamination  of  the  urine  usually  clears  up  the  diagnosia. 

(8)  Atujemia/rom  Chronic  conctaled  Uarmorrhagf. — Thia znav sometimes 
be  &om  pilea,  of  wbich  the  patient,  from  ignorance  or  modestv.  ooes  not  teli 
htr  doctor,  but  more  oflon  from  uloer  of  the  stomach  or  duodenum.  Theee 
uloers  mHy  ^ve  rise  to  no  8yiuptomB,  or  to  none  that  are  not  UDiual  in 
ohlorods,  and  the  blood  in  the  stools  is  so  miich  altcrcd  that  the  lay  puhlic 
cannot  recogniae  it.  The  blood  eiaininatinu  give«  littlo  or  no  help  bere> 
and  there  wiU  be  need  uf  a  ver7  careful  review  of  the  vhole  caae,  &nd 
rcpealod  examination  of  the  stools.  • 
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(9)  Early  Pregnancy. — Thi8  must  alwayB  be  borue  in  miud  as  a  posdblo 
cause  of  aiuenorrhea  and  aomnua  in  youiig  giris, 

Treatmknt. — (1)  Frophylactk. — lu  iaiiulies  where  chlorosis  haa  oocurred 
in  the  elder  HiHters,  it  i«  worth  wliile  to  be  specially  carefiil  of  the  health  of 
the  yoLmger  aistera  during  the  3-eai'a  when  they  are  likelj  to  Ije  attacked. 
Froni  what  hae  l>een  said  with  regard  to  the  etiologj  of  the  diaeaee  it  wiU 
be  evident  what  the  DeceB8ary  measurea  are — a  healthy  life,  with  siiilicient 
food,  air,  and  eserciae.  It  ie  quite  ueeless  to  give  iron  before  tlie  discaae 
develops,  as  it  iloes  not  prevent  the  onaet  of  chlorosis,  nud^  if  the  8yBtein 
bas  become  habituatcd  to  it«  use,  it  nmy  fail  entirely  to  assist  blood 
forumliuu  wlieu  it  is  reaUy  needed. 

(2)  General. — Suulight  and  frcsh  air  are  of  prime  importance,  and  too 
niuch  attention  canuot  be  be8towed  on  them.  Kest  ia  also  an  all-importaut 
factor.  AU  severe  casce  should  be  scnt  to  bed,  aud  bo  ehould  ali  ooses 
of  mediuni  intenHity  v>'hoBe  circumstancea  will  allow  of  it.  Tliia  removes 
the  stralu  on  the  eufeebled  aud  badIy-noiirished  lieart,  and  tlie  sjiiiptonis 
of  dy8pncea,  faiutnosB,  licadachc,  and  neuralgia  are  relieved  almoBt 
iui]nediately.  The  leugth  of  tirne  tbat  the  imtient  ia  to  remain  in  bed 
depends  on  the  eeverity  of  the  čase  and  the  suocess  of  treatment;  generally 
three  W6ek8  is  a  8ufficieutly  long  tirne,  but  it  should  be  some  vveeks  longer 
before  she  ia  allowed  to  reaume  her  ordinary  dutiea.  In  alight  caees,  whero 
it  ia  not  neceasary  to  make  the  patieut  go  to  bed,  she  ahould  rcst  as  much 
as  poBsible,  avoid  fatigue  aud  excitenierit  of  aH  kinds,  and  keep  early  lioivrs. 

The  diet  sliould  be  regulated  to  suit  each  caae,  of  courae;  but  regularity 
of  meal  times  should  be  insisted  on,  aud  the  want  of  appetite  and  dis* 
inoUnation  for  food  can  ofteu  beat  Im  dealt  with  by  ordering  relatively 
amall  meala  at  ahorter  intervala  than  usual — 8ay  every  three  hours.  The 
distaate  for  nieat  which  almost  aH  chlorotics  evince  must  be  overcome, 
geutly  but  firudy ;  aud  au  ordei-ed  quantit,y  of  it,  sruall  at  tirst,  but  in- 
creaaing,  must  be  taken.  The  prenous  diet  has  ofteu  conaisted  of  bulky 
but  inuutritious  foods,  and  these  sliould  be  replacud  by  proteids,  vrhoee 
ooncentrated  nourishment  can  be  moro  rapidly  utiUsed.  When  the  patdent 
is  thin,  milk  \vith  au  equal  quantity  of  crcam  added  to  it  may  be  givon  iu 
addition  to  the  meat,  and  where  patients  cannot  tako  sohd  footl  milk  will 
be  given  largely ;  but  to  fat  patients,  and  to  tboee  \vho  liave  a  good  appetite 
for  aolid  food,  a  large  quantity  of  milk  should  not  be  given.  Alcohol,  \vhich 
favours  fat  fonnation,  may  be  given  to  thin  patients.  The  iK>pular  supereti- 
tlon  that  claret  and  other  red  tvines  "  make  blood  "  is  of  course  abaoIutely 
grouuciless.  Cold  bathing,  or  anything  else  which  wibhdraw8  heat  or 
oauaes  ahock  to  the  heart,  ahoiUd  be  avoided.  The  bowels  must  be  carefully 
regulated,  as  irou  has  a  tendency  to  produce  constipation,  though  ihia  is 
often  overrated. 

(3)  ^pecial. — Iron  cures  chlorosis  in  the  great  majority  of  casea.  It  does 
not  do  80  by  replaoiug  loat  or  diiuiniahed  iron  in  the  blood.  The  iron- 
containing  proteids  of  the  food  are  ([uite  capable  of  doing  this,  but  rest  and 
good  food  alone  \vill  not  cure  chlorosis.  Wliat  ia  nece88ary  is  a  very 
active  8tim\ilatioa  of  the  bone-marrow,  and  the  salta  of  iron  circulating  in 
the  bloixl  are  the  liest  Btimulaut  to  the  marrow.  The  form  iu  Nvliich  irou 
ifl  to  be  taken  is  to  a  certain  extent  a  matter  of  indifference,  and  dependa 
upon  the  digeative  powor8  of  the  patient,  our  ability  to  give  a  sufhcicnt 
amount  of  iron  without  giving  too  bulky  a  doae  of  the  preparation,  the 
experience  of  the  phy8ieiau  with  similar  cuses,  and  only  8ecoudarily  on  the 
special  propertiee  of  individual  iron  preparations.  Ali  of  them,  organic  and 
inorganic,  are  transformed  in  tbe  stomoch  into  ferrlc  chloride.     It  wa8 
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supposed  that  the  iaorgtiDic  salta  of  iron  wcre  not  nbsorbcd,  and  as  a  result 
thero  w»re  put  uj>ou  the  uiarket  nmuerous  preparations  of  iron-ooataimng 
nuoleo-albumins  aud  proteids,  undcr  the  namcs  of  htfimoferTuiu.  hacmoT, 
hsBmatogen,  htemoglobin,  caniilerrm,  forratin,  etc  These  contain  irou  iu 
organic  coiubiuatiou,  aad  wero  supposed  to  be  more  eaailj  aaaiuiilable 
Ihaa  the  iaorgaaic  8;ills.  They  are  aLi,  however,  too  much  like  food-iroD, 
do  not  sLitaulate  the  iiiarrow  vvith  the  same  rapiditv  or  vigour  as 
tha  inorgaDic  salts,  and  many  of  them  have  the  further  disadvantage 
that  they  contain  so  amall  aa  amouut  of  iron  that  enormous  doaea 
would  have  to  \)e  takeu  to  make  up  the  neces8ary  minimum  daily  doae. 
which  is  from  0*L  to  02  ^ammea  of  metallic  iron.  Of  the  iuorganic  salu, 
which  we  no\v  kao\v  cau  hc  absorbed,  the  one  wliich  ia  most  used  is  the 
carbonate,  in  the  form  of  Blaud'a  pili  or  capsules,  or  as  the  soocharated 
carbouate.  It  is  not  astriugent,  and  is  geQerally  well  taken.  The  proto- 
sulphato  and  the  fcrrio  salts  aru  astringent,  and  cannot  usually  be  taken  by 
l^eople  wilh  irritable  stomachs,  but  where  the  digeation  is  good  thoy  are 
often  very  useful.  Best  of  ali,  perhaps,  is  reduced  iron,  prorided  it  does  not 
contain  sulphur  as  an  impurit/ ;  when  it  is  dissolved  iu  the  gtLStric  juice 
brdnigen  is  evolved.  and  if  sulphur  bc  presout,  unpleasaut  eructations 
01  Bulphuretted  hydrogtiu  resulL  Its  small  dotse  is  an  advantage.  The 
aoale  prei>arations  are  sonietimes  useful  with  dy8peptiG8,  aa  they  are  eaaUy 
taken,  but  they  contain  a  relati\'cly  small  amount  of  iion. 

The dosage  should  be  oarefuUy  regulated.  Blauds  pili  may  be  taken  aa 
a  standard,  and  of  these  sis  a  day,  two  after  cach  nieal,  should  at  iirat  be 
given.  After  three  or  four  day8  or  a  week  the  number  may  be  doubled,  if 
tbcre  ia  no  increaae  of  gastrio  distorbance,  aad  after  another  wcek  the 
nuuiber  uiay  agaiu  be  increosed.  It  is  rarely  necea8ary  to  give  more  than 
from  20  to  24  pills  a  day,  but  the  maximam,  when  once  reached,  should  be 
persevered  vvith  for  some  woek8,  and  the  dose  then  gradually  docreaaed  for 
a  fortnight  I^efore  leaving  off  altogether.  The  lengih  of  tirne  during  which  - 
the  irou  is  to  bo  taken  varies  in  diSerent  cases,  and  should  be  determined 
by  the  cffect  ou  the  blood.  As  loug  as  the  htcmoglobin  iiercentage 
impruves  the  iron  should  be  continued,  but  if  it  becomea  Btationary  it  is 
best  to  stop  tlie  irou,  let  the  patient  go  without  any  for  from  two  to  foar 
week8,  aud  then  begin  again  iu  ihe  same  way.  It  is  generaUy  a  mistake  to 
let  a  patient  go  on  taking  iron  indcHnitcly,  as  the  8yBtem  hecomoa  habituated 
to  ita  use,  and  if  u  relapee  occurs  IreuUueut  is  not  so  etlbctuul.  Iron  muat 
alvravs  be  given  after  food ;  no  matter  what  form  is  t-akea,  it  must  be  taken 
regularly  and  without  interruptious,  und  as  the  dy9pep8ia  of  chlorotic«  is 
usually  due  to  their  anaMuia,  iron  sbould  be  given  eveu  though  the  juitient 
oomplains  of  slight  d}'8peptic  symptom9.  It  may  sometimes  be  neoe8Bary  to 
give  a  bitter  touic.  or  some  such  remedy  aa  bismuth.  rhubarb.  and  soda 
before  food  for  a  few  day8,  while  the  iron  is  being  given,  aud  it  is  ofleu 
wii»e  to  begin  treatment  with  a  purge. 

In  cases  wherc  the  iron  in  apiiareDtly  doing  no  good  it  is  well  to  see 
that  the  preparation  which  is  being  taken  ia  really  active,  to  see,  for 
instance,  that  the  pills  are  soluble,  or  to  change  the  preparation.  Chaly- 
beate  vatore  are  sometimea  useful  In  suoh  uases,  or  arsonic  mav  be  tried 
along  witli  or  iustcod  of  the  iron.  It  is  most  lik6ly  to  l»e  useful  in  čase« 
wbere  the  numl>or  of  blood  corpusolea  is  Kroal'ly  reduced,  aud  it  must  be 

Iffivea  at  tirat  in  small  doses  and  gradually  increosed.  Blood-letting  has 
DMtt  used  M  a  mea&B  of  treatment,  and  might  be  thcd  in  thoae  very  chronic 
ouea  where  drugs  are  not  very  auccessfd.  Hujmonliage  is  a  powerful 
ittmulAut  to  the  marrow,  and  may  give  the  DMMsarj  filii]>  to  blood 


244 


CHOLERA.  EPIDEMTC 


regeDeration  which  caD  theii  be  maintained  by  irou.     About  four  ouoces  of 
blocMl  might  be  drawn. 

TreatmentshouUliiiall  casea  be  continued  until  the  nornial  hsemoglobin 
percentiige  is  reached,  and  it  must  bo  renieiubered  tbat  patients  often  recover 
a  heatthj  appearaacc  loug  liefore  this  result  is  attained. 

LITERATURE.— I.Stockmak.  .Br«.  J/«rf./M(ni.  1896.— 2.  RvttOMBRAini-KtL.  j4namia, 
e(c.  Ediulmr((h,  1899.-3.  VOH  KooaiiBN.  "  Dic  Bletclivuclit,"  in  Nollinigers  l^)teišlU 
Flatholoffie  uiut  Therajrit,  1897. 
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SvNONTMS. — Asiatic  cholera  ;  i\.chol&a;  Ger.  Brechruhr,  Gallensiicht. ;  It 
colera  oaiaHco.  The  lodian  names  are  morski,  mordeskin,  visitchika  or 
hisuch«,  haiza,  silanga,  icaha,  etc. 

DERlVATl0>f.— The  wor(I  eholera  wa8  applied  by  the  Greck  and  Roman 
physiciaus  to  the  diaease  knciwn  as  summer  choIera  or  cliolera  uoatraa.  iLa 
et7mology  is  uncertain.  Gelsus  suppoaed  it  to  be  derived  iroiu  xoA»J,  bile, 
and  pfw,  to  llo\v ;  otbers,  \vith  Alexander  of  Tralles,  derive  it  trom  ^oAa^cs, 
the  iatestine,  and  /x6>,  to  tlow,  wlule  some  receut  authorities  inclinc  to  the 
view  that  it  comea  from  xo>Apa,  the  gutter  of  a  roof. 

Bacteriologv. — lu  1884  Koch  discovcred  the  conuna  bacillus  or  vibrio, 
which  is  now  generallv  recognised  as  the  ctw  morit  of  eholera.  Pure 
cultures  of  tlie  mierobe  ure  uudoubtedly  CJipable  of  giving  rise  to  the  disease 
in  man ;  and  if  the  evidence  derived  from  the  experimcntal  production  of 
the  choiera  in  the  lower  animaU  is  more  ambignona,  this  arises  from  the 
fact  that  choiera  ia  es8entiaUy  a  liumau  diaease,  which  does  not  give  rise  to 
the  same  train  of  sjTuptomB  in  the  iower  auimals  tliat  it  does  in  inan.  So 
mucb  uuanuiiilj  now  obtains  respeeting  the  putbogeDle  character  of  the 
vibrio,  that  it  ia  imuecc6sary  to  recount  the  nccidcnts  and  espcrinicnts  which 
establish  beyond  doubt  that  ali  the  syniptoinB  and  lesiona  of  choiera  can  be 
caused  by  it  in  man,  or  to  discnss  the  valuc  of  the  evidence  aftbrded  by 
esperimente  on  the  lower  aniniuls. 

The  vibrio  is  Found  in  the  stools  of  choiera  patients.^  and  after  deatli  in  the 
contents  and  tissucs  of  the  inte^Htinal  canaL  It  hoa  occa8iona[Iy  been  deteetcd  in 
the  vomited  matters,  but  only  in  HiimU  nunibers,  and  tts  presence  in  the  voinit  is 
doubtiess  Xq  be  account«d  for  by  thecontentaof  the  intestine  iinding  their  uaj  into 
the  stoniac)].  It  has  alBO  been  met  with  in  a  fcw  instance^  in  the  bile-duct«  and 
g&ll-bladder.  It  is  never  prescnt  in  the  blood,  livor,  splecn,  kidneya,  or  mosfinteric 
fflanda  Tho  rcal  seat  of  the  mierobe  ia  the  lower  part  of  tho  BDiall  intcetine. 
Abo!  and  Claussen  made  the  iinportJint  observation  that  vibrios  are  often  present 
in  the  stools  of  bealthy  persons  who  ure  iii  (laily  intercauree  with  choiera  patients. 
They  have  aUo  been  found  in  ihe  stools  of  convalesccnt«  up  to  fiftj  days  aftor 
recovery. 

IJVTicn  one  of  tlie  small  mucoua  flakes  from  a  choiera  stool  ia  spread  out  on  a 
cover  glass,  dried,  heated,  and  staine<l,  the  bacillus  is  raa<Iily  to  be  seeri  if  ihe 
specinien  hapnens  to  be  a  prfitty  pure  cultivation,  otherwise  tlie  presence  of  other 
organisms  niakes  ita  dotcction  ditficult.  In  niany  cascs  its  presonce  or  absence 
can  only  be  cortainly  dctennined  by  placing  a  niucous  flake  in  peptone  broth,  and 
incuhating  for  twenty-four  bours ;  tlie  vibrios  in  6ufficiently  pure  culture  for 


niicroscopic  ex&mination  nre  then  to  be  founfl  on  the  Burface  of  the  fluid.  Tlio 
various  meclia  and  procoKsctt  of  cultivntion,  and  tho  di-stinctive  characters  of  cbolera 
colonies,  will  bo  found  dcscribed  in  any  text-book  on  bacteriologi''- 

The  cholera  bacilli  nre  activel^'  motile,  Hugellated,  curved  rtK^  about  half  the 
eizeof  the  lubercle  bairillus.  Their  avei*age  leuffth  is  about  \5  n  ;  their  tliickness 
from  onB-8ixth  to  one-third  iheir  length.  The  yonng  fornis  show  only  a  slight 
curve,  the  oldcr  oucs  a  more  decidod  l>end,  while  some  present  the  form  of  a  lialf 
circle.  They  occur  isolntcd  or  attached  to  one  another  in  the  farm  of  tho  lettcr  S, 
or  io  longer  B<.*rew-like  fonns.  Tliey  are  stained  witb  warm  solutions  of  methjlene 
blue,  or  with  uiethyt-v)olet,  or  fuch^ine. 

They  do  not  thrive  in  acid  mcdia.  Tliey  are  arobic,  but  are  neverthcless  cajmble 
of  prowing  to  some  ext«nt  when  oxygen  is  altogether  excluded.  Tho  cultivation« 
made  with  a  deficient  supplj  of  oxygen  are  mora  virulent,  but  lesa  resisteut  to  the 
action  uf  the  giuitric  juice  aud  ertemal  inlluencea  tlmn  those  grovu  with  a  more 
abundant  &upply  of  oxygeiL  It  is  the  circumstanco  that  they  are  capabte  of 
growin^  when  only  a  aligat  amount  of  oxygen  is  present  that  explaina  their  rapid 
niultiplication  in  tho  intestinal  canal.  This  mav  alao  esplain  tlieir  esalted  toxic 
pouer  as  parasitea,  a  toxicity  whieh  thcy  lose  whcn  grown  for  a  tirne  M  sapro* 
|)hytea  witii  a  free  supp) r  of  oxygen. 

The  cbolera.  b«ciUiu  doe«  not  grow  betow  16° ;  it  thrives  betveen  22'  and  25' ; 
iU  optiinum  lies  between  30*  aud  40°  C.  It  is  killed  by  exposure  for  half  an  liour  to 
a  tcmperatorc  of  6*)'.  Although  the  bacillus  doea  not  gTow  bolow  16\  Koch  found 
that  it  is  not  killeti  by  being  subjeeted  for  an  hour  to  a  temperature  of  -  10' C  It 
is  very  ausceptible  to  dryinK.  Koc}i  saj-s  that  when  spreaa  out  on  a  cover-glass 
and  esposed  to  the  air,  theT>acillus  ts  killcd  after  two  or  thrco  houra  ;  but  accord- 
ing  to  Kanthack  the  vihrios  havo  hocn  found  to  retjiin  their  vitality  for  120  d&ys 
whua  drie4^1  on  glass.  \Vhcn  exp<)fie<l  to  sun  and  air  they  do  not  live  long  on  a 
cover-glass,  bul  if  tbe  air  is  huniid,  and  the  prepjiration  is  not  exposed  tOBunlighti 
thej  ar«  not  ao  easitv  destroyed. 

Commas  are  oa8ily  destroycd  by  tho  growth  of  aamx>phytes,  but  exporiment« 
bearing  on  thia  point  give  widely  ditferent  results.  The  nature  of  the  medium, 
ita  reaction,  and  the  class  of  urganisms  it  contains  ali  no  doubt  count  for  much. 
Koch  found  that  whea  added  to  sevagc  tho  vibrios  couUl  not  be  demoaatrated  after 
twenty-fuur  hours ;  on  the  othvr  hand,  they  have  been  observed  to  retain  their 
vit«Hty  for  muntbs  in  sowage-po]lutod  water.  Koch  did  not  Gnd  tbem  to  survive 
longer  than  6ix  or  seven  days  in  tbe  water  of  tbe  BerUn  Canal.  Orgel  found  that 
they  could  live  for  nearly  twclve  nionths  in  ordinarv  Elbe  water.  They  grow  at 
first  very  luxuriantly  in  inoist  soil,  Itut  aftor  a  ftiw  day8  tliey  ^enerally  succumb 
to  aapropbvtes.  The^  retain  their  vitality  for  a  lung  tinie  on  mout  linen,  on  wbicb 
tbey  are  often  fouud  m  a  state  of  pure  cuUure.  Tbe  vibrio  is  not  very  fastidioua 
as  regards  food.  f t  grovs  on  agar-agar,  to  which  meat  infusion  antl  peptone  bave 
been  added,  in  Blii7htly  alkaline  nutriont  gelatine,  on  sulidided  blood  serum,  on 
pot«toea,  milk,  and,  to  some  sligbt  estent-,  even  in  stcriliscd  wuter.  Thia  sbovs 
xt»  adantation  to  Baproptiytic  growth. 

8o  far  wc  Iiave  boen  dcaling  with  tho  cbaractom  and  habits  of  the  Diicrobe  at 
observed  in  experiments.  Little  is  known  of  it«  life  hiBtory  outsido  the  human 
bod^',  but  what  little  we  know  showH  that  it  can  reUiin  ittt  vitaUty  lunger  than 
cuUivalion  ex|teriinentK  would  lead  uh  to  antiei)>ate.  The  microbe  under  nalural 
Gonditiona  is  a  hardier  plant  than  many  suppose.  In  the  aewago-pollute<l  wal«r 
of  Harscilles  tiarbour  it  haa  been  fuund  to  survive  for  ei^bty-one  daya.  There  ia 
reiuoa  to  bclieve  that  it  may  cx  tat  not  for  the  few  (Uy s  which  exporimenta  indicate 
for  tt^  limit,  but  for  moatha,  perbaps  for  years,  in  Uio  soil  (aee  article  oo 
**  Eriiiipnji<>l«gy "). 

Ilut  vabile  t)ie  cbolera  vibrio  b  capable  of  retaiaing  lU  vita1ity,  it  loftoi  much 
of  its  vinilrinco  whf'ii  grovn  for  a  time  as  a  mprophvt^s  and  tho  more  rigorous  it« 
Baprophytic  grQwtb,  tfie  l&ss  its  vinilence.  From  Ifankins  observations  thia  losa 
of  vinilence  ih  obaerved  even  in  India,  where  the  cunditiona  uiigbt  be  auppo^ed  to 
b«  jMivuliiirlv  favourable  fur  it  retatnin^  its  projwrtiiw.  Not  onIy  do<«  it  lose  in 
virulenco  wnen  grovn  continuouRl/  outside  the  body,  but  it  also  undergoe«  marked 
morphological  ohange«. 

It  ia  admittfvj  that  tbo  \  ibriuti  met  with  in  cbolera  st^mla  present  coniticterable 
diOcrencm,  which  tcnd  Io  ])cr]>ctuale  thunisclvRs  tbmugh  succcsalve  generation«. 
Borne  bave  une  Ibigellum,  otliers  more.  LiMta  definite  dtatinctiont  in  nze  and  form 
are  alito  oUtervedT  Dillereuces,  ttx>,  exiRt  in  the  appearanoes  preaented  by  th« 
coloaiea  tliey  form  on  gulatine  platcia,  and  in  their  power  of  Uquefying  gelatine^ 
and  ali  thia  bas  given  riso  to  diioiuikuu  a«  to  tbe  unitj  or  muUipUciiy  uf  tbe 


246 


CHOLERA,  EPIDEMIO 


geiiu.  The  marked  morphologicat  aod  biological  cfaanges  in  -v-ibrios,  derived  from 
a  ponininn  stock,  nvliit-li  are  observed  to  occur  uiider  cuUivation,  pruve  tlie  vari- 
aliility  of  thp  organisrn,  but  Ihe  esfiential  iinitv  of  ali  the  varieties  in  attest*d  by 
their  common  pathogcnic  properties-  and  by  the  immunitj  wbich  the  vacciiie  of 
one  variety  confera  from  atlacks  o£  ali  the  others. 

When  the  cholera  vibrio  is  cullivaled  in  the  peritoneal  cavitj  of  the  guinea-pig 
its  virulence  is  incrensed^  and  it  is  by  paseing  it  in  thie  way  through  a  fiucoession 
of  E^inea-pigs  tlmt  HafiKine  obtaina  his  prophylactic  virus.  A  culture  from  the 
peritoiieuni  furnj.shes  a  pure  siib-oulture  on  agar,  which  is  tlioroughlT  shaken  up 
with  broth.  This  constitutes  the  vaccinaiin^  nuid,  which  inay  be  used  as  a  Hviiig 
vacfine,  or  the  bacillus  niny  be  killed  l>efore  neiiig  used. 

Very  great  interest  and  importance  attaches  to  the  iuvestigations  of  Metachni- 
koff"  bearing  on  the  intluence  of  non-pathopenic  organisnjs  in  promotiiig  or 
hindcring  tKc  development  of  the  cholera  vibno  on  cxternal  nie^lia,  and  in  deter- 
miuing  infection  in  aniraaU.  Uc  found  that  some  spccics  of  sareina?,  torulie,  and 
a  variety  of  the  colon  bacillus  promoted  the  infection  of  suckling  robbits.  The 
associated  organisms  rapidly  diBJippejired,  but  none  the  less  they  Kubserved  to  the 
development  of  the  chohrra  virus  m  these  aninials.  "^'hen  wo  reniciubcr  the  eflcct 
of  raouJds  in  promoting  the  growth  of  the  baciUus  of  yelIow  fever,  and  of  streptoctjcci 
in  intensifying  the  virulence  of  the  diphtheria  bacillus,  we  feel  that  it  la  in  this 
association  of  nun-pathogenic  or^anism  with  the  cholera  bacillus  that  weare  likelj 
to  tind  an  explanatiou  oi  some  outicure  pointii  iu  the  etiology  and  epideniio]ogy  of 
the  disease. 

The  nianner  in  which  the  comtna  bacillus  is  influenced  by  temperaturetj  moistnre, 
ruinfall,  and  drought  throw8  considerable  light  on  some  of  the  epideniic  features 
of  cholera 

(a)  The  relation  of  the  vibrio  to  temperature  esplains  ■why  in  ternperate  clini&tes 
cholera  epidemics  are  niostIy  restricted  to  summer  and  autuuin.  It  is  in  these 
seosons  ouIy  that  the  tcnii>crature  perraita  its  Ranr(:»phytic  growth. 

(6)  The  etiect  of  dryinK  on  the  vitalitv  of  tiie  parasite  accounts  for  cholera 
dying  out  during  the  long  ury  season  in  the  Punjab  and  Central  Province«,  and 
its  reappearauce  after  the  rains  begln  to  fall,  when  the  earth  and  atniosphere 
l>ecomo  nioist  and  Ininiid.  In  suth  regions,  the  cholera  fioason  is  rogulated  not  by 
the  tcrnnerafcure  as  in  Europe,  but  by  the  rains. 

(c)  Tne  inability  of  the  vibrio  to  live  for  any  length  of  timo  in  Jiuids  deficient 
in  nutritive  material,  as  well  as  the  cffcct  of  escessive  ruoisture  of  the  soil  in 
reducin^  the  oxy^en  at  the  disposal  of  tlie  organism,  explain  the  aubsidence  of  the 
disefkse  in  endemic  aroos,  when  the  hcavy  raine  suhmerge  large  tractfi  of  land,  and 
displaoe  the  air  from  the  aoil  that  renmins  uncovered. 

EnOLOG  Y. — For  a  ^-ideepread  epidemy  of  cholera  the  following  conditions 
are  necessarjr : — (1)  The  presence  of  the  microbe ;  (2)  a  suitable  medium  and 
temperature  for  its  growth  outside  the  body ;  (3)  means  of  transport  from 
plftce  to  plačo;  (4)  a  vehicle  by  which  it  can  be  diffused  iu  a  particiilar 
locality ;  (5)  a  auaceptibilitj'  for  infection  on  the  part  of  a  community. 

1.  Sonrces  of  the  Virus. — The  primary  source  of  tlie  vinia,  outside  the 
regioDB  in  wliich  cholera  is  endemic,  is  in  everjr  instance  the  intestinal 
discharges  of  a  peraon  suffering  from,  or  one  who  bas  recently  siifiered  from 
tlie  dia&ise,  or  of  a  [lerson  who  without  suflering  from  the  diseaec  harbotirs 
the  microbe.  from  huving  associated  with  a  cholera  patient. 

It  will  seldom  happen,  however»  that  the  microbe  grown  in  the  intestinal 
caual  of  a  cholern  patient  will  find  ita  \vijy  directly  iuto  that  of  a  healthy 
person,  for  cholera  discharges  will  only  be  8wallow€d  accidentally,  or  as  the 
result  of  a  scienti6c  eiperimenb.  It  is  the  deaceutlants  of  thia  microbe  | 
growu  in  some  external  medium — \Tater,  milkj  aoU,  linen,  which  in  most 
cases  cauaes  infection. 

2.  Breeding-jtlaces. — The  virus  having  been  introduced  into  a  localitj 
muBt  find  Bome  medium  outside  mnn  in  which  it  can  grow.  Such  media 
are  (o)  a  soil  polluted  with  organic  miitters,  eapecially  excreta;  uader  soila 
we  inelude  accumulations  of  animal  and  vegetable  refuse,  cesepools,  etc. ;  (h) 
sevrage-poUuted  water ;  (c)  milk  n\n\  other  articlea  of  food. 
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Having  found  a  suitable  medimn,  the  bacillue  reqiure8  a  certain  tempera- 
ture for  its  growth.  Cliolera  wu«  introduced  simultan eou8ly  into  New  York 
and  No\v  Orltiaus  in  December  1S46,  nnd  liroke  out  in  both  citics;  but  in 
New  York  the  outbreak  rapidly  subsided,  wherea8  in  New  Orleans  it  spread 
dnring  the  winter.  This  dilVerence  will  be  caai\y  understood  when  we 
remember  that  the  wlater  temperature  of  'S&w  Tork  is  under  freemig-point, 
while  that  of  New  Orleans  is  aboat  60'  F.  How  favourable  aoever  other 
circumstances  may  be,  an  extenBive  epidemy  of  cholera  cannot  occur  in 
winter  in  higher  latitudes,  except  under  A'ery  exceptional  conditions. 

3.  MeaM  o/  Transport. — The  view  that  the  cholera  virus  ain  be  trans- 
port«! for  long  distances  by  the  air  ih  quite  untenable.  Bryden  maintained 
that  atmospheric  moisture  is  the  carrier  of  the  ^'irus,  and  that  its  diatribution 
over  India  extend8  as  far  as  the  moisture-laden  monsoon  windB  carry  it. 
The  rains  supplied  by  the  monsoon  act  in  a  different  way ;  they  bring  the 
soil  into  a  condition  fitted  for  the  epread  of  the  pestilence.  The  germs  of 
tl»e  diseusc  are  alwuy8  iHjing  carried  from  Berigid  to  the  norlli-\ve«t,  but 
they  do  not  develop  epidemic  outbreaka  until  the  condition  of  the  soil 
favours  the  growth  of  tho  microbe. 

The  principal  means  by  which  the  vime  is  transported  from  place  to 
plače,  80  as  to  overrun  vaat  regions,  are  (a)  human  intercourse,  that  is,  by 
peraons  who  have,  or  hare  had,  the  diseaae,  or  who  harbour  the  vibrio,  and 
thingscoDtaminated  by  cholera  ilischarges,  That  this  is  the  principal  meane 
of  itspropagation  is  proved  by  tlie  cou»tancy  with  whicli  cIioIltu  lius  folIowed 
camvau  routee  and  lines  of  comrnunication  by  river,  road,  rail,  or  ship,  and 
by  ita  rapidity  of  apread  increasing  aa  intercourse  between  distant  countries 
becomes  more  rapid.  In  ita  early  invaaions  of  Europe,  cholera  foIlowed 
the  routes  of  caravan  traffic.  Cabul  has  always  received  the  iufection 
from  India.  and  has  been  the  centre  from  which  it  has  advanced  weatward8. 
One  route  from  Cabul  paaeed  through  Central  Asia,  by  Balkh,  Bokhara,  and 
Khiva  to  Oretihurg;  another  through  Persia  by  Herat,  Mesclied,  AHtraliad, 
Teheran,  Roahod,  Baku,  and  Astrakhan.  An  alternative  route  from  Teheran 
led  through  Tabrees,  Tiflis,  Krzcroom,  and  Trebezoud  to  the  Black  Sea.  In 
the  same  way  cholera  invariablj  breaks  out  in  an  island  at  ports  in  com- 
muniaition  >vith  an  infected  pbice.  In  Rui»ia  in  the  olden  tinie  oholem 
followed  ttie  rivers.and  on  it«  Srst  outbreak  in  EngLind  in  1832,  it  foUowed, 
a«  Hir».'b  point-s  out, "  the  commercial  highways  chiefly,  and  the  coast  routes 
and  rivers,  wbile  the  mountainoua  j^rta  of  Lhe  country  vvere  little  visited 
by  it,  and  the  Scottish  Highlands  not  at  aH." 

When  we  remember  that  cholera  bas  been  five  timea  epidemic  in 
Mauritiufl,  and  that  on  each  occasion  it  has  broken  out  Bhortly  after  the 
Arrivol  of  vessels  from  India  with  tho  diseaae  ou  board  ;  that  it  brokc  out 
at  Queboc  in  1832  four  daya  after  the  arrival  of  the  Catrick,  on  board 
which  cholem  had  prevailed  during  the  voyagc  (and  the  we8tem  hemisphere 
had  never  up  to  tliat  day  been  visited  by  the  diseaae) ;  that  it  appeaml  at 
New  York  in  1848,  which  vras  then  free  from  the  infection,  on  the  arrival 
of  a  vessel  which  had  lost  seven  panHenger^  from  cholera;  that  it  appeared 
at  New  Orleans  in  the  siimc  ycar,  thrce  day8  after  the  arrival  of  the  ship 
Sutanton,  thirtecn  of  who()e  paseengera  had  died  of  cholera  during  the 
pavagc  i  and  whea  wo  seo  it  breakmg  out  along  the  rout«s  of  pilgrims, 
tivokillg  tho  march  of  armies,  foIlowing  the  Unca  of  emigrution,  we  vnU  be 
driven  to  the  ooncltuion  that  liuman  intercourse  is  the  most  important  of 
ali  the  means  by  which  cholera  is  tmnsportcd  from  plačo  to  plačo,  from  on« 
country  to  another,  acroea  deeerts  and  oceana. 

(6)  Bivera. — A  stream  poUuted  by  cholera  diachargee  muy  Garry  the 
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virus  for  verjr  coasiderable  dietances  to  townB  sitaated  on  its  bank&  In 
the  ln«t  outbrcak  in  Gennany  the  frontier  river  Trzenism,  a  tributary  of 
tbe  Vistiila,  had  become  jioUuted  by  the  cholera  virua.  Shortly  afterward, 
ca&cs  began  to  oppear  among  tho  river  raftsmcn  and  bargemen  on  t!ie 
Vislulu.  The  choleru  bacillus  \vas  fouud  iu  ibe  \vater  of  tlie  river  above 
Dantzig,  whcrc  casea  now  begau  to  appear.  By  the  niiddle  of  Jane  at 
Icast  Hix  German  towns  and  villages  on  tlie  banks  of  the  river  had  become 
iiilected  (»ee  Local  Government  Report,  1897-98). 

(c)  Ships,  wluch  are  moving  centros  of  infection,  transport  the  virua 
acruas  oceaus.  This  usually  happeus  bhrough  the  ageocv  of  infccted 
persons,  but  it  may  also  take  plače  by  means  of  iafectea  gcods,  ballaat,  or 
bilge  wat«r. 

3.  The  ditlusion  of  cholera  in  a  given  locality  la  a  question  diatinct  from 
that  of  its  transport. 

(a)  The  vebicle  by  which  it  is  most  frequently  conveyed  in  to  the 
sy8teui  18  drinking  icater.  When  tho  virua  flude  its  way  into  the  general 
water-8upply  of  a  city,  aa  vvaa  the  čase  in  Hamburg  in  1892,  Ihc  diaease 
beconies  rui)idly  and  widoly  diflWMl.  Wheii  wellfi  become  poUuted  \ve  have 
local  outbrcake,  aa  happened  in  tbe  well-known  Hrojid  Street  explo8ion  iu 
Lomlon  in  1854,  in  which  tbe  disease  wa3  practically  conliued  to  thoee  who 
made  use  of  a  contaminated  well.  and  ceaaed  from  the  day  on  which  the 
weU  wa.s  closed. 

Tho  iiuportaut  i>art  play6d  by  water  in  the  apread  of  cholera  is  seeu  in 
the  decrcasc  of  the  diaease  iu  towna  in  vvhich  it  wa3  fonnerly  prevalent  on 
the  iutroduution  uf  a  pure  wat€r-supply.  Tlie  average  niortiihty  of  the 
European  troope  at  Fort-WilUam,  Calcutta,  was  20  per  1000  from  1826  to 
1863.  from  the  latter  date,  when  the  fort  wa3  for  the  tirst  time  supplied 
wilh  pure  water,  to  the  preseut  time  it  bas  averaged  1  per  1000. 

Lehore  had  an  average  cholera  death-rate  of  107  per  1000  for  the 
fifteen  jeara  1848-Gl.  In  the  period  1882-87— that  ia,  aftor  the  inlro- 
ductioii  of  water  into  the  city  from  llie  Ravi  Ki  ver — it  fell  to  0'07  per  1000. 
that  tbe  i-eductiou  iu  tbe  cholera  dealh-rate  haa  really  been  due  to  the 
iniproved  water-8upply  is  proved  by  the  fact  tlmt  in  tho  Ijihore  district 
(excliiding  the  cily)  the  cholera  !nortality,  whicb  wiia  034  iu  the  former 
Beriea  of  year8,  rose  in  the  latter  period  to  043  per  1000. 

(6)  Milk  and  othtr  aHicUs  of  food  are  not  onIy  media  for  the  growth  of 
the  virus,  but  vehidea  for  its  ditfueiou.  Insects  doubtless  play  an  iui- 
portanb  part  in  8i>readiug  the  diaease  by  settling  on  articles  of  food  after 
na^dng  oeeu  iu  coutaet  witb  aubstaucca  containing  the  virus.  The 
houBc-flv  in  particulur  is  an  active  agent  in  disaemiuatiug  the  germa  of 
the  diaeaae  iu  thia  way,  and  now  that  it  has  been  8ho\vn  that  the  vibrio  is 
capablc  of  living  for  at  least  fourteen  day8  in  t!ie  fly,  widcr  limita  must  be 
aaaigued  to  its  jHimicions  acti^^ty  than  wa8  fomierly  conceded  to  it. 

(c)  Air  as  a  Vehicie  of  Ivfection. — Hirscb,  WTitiog  in  1883,  8ayB,  "  The 
facta  do  not  pemiit  us  to  ignore  that  the  poison  m.u&t  be  taken  up  and 
suap^nded  in  the  air,  aa  aa  to  enter  the  human  organism  with  the  breath." 
This  waa  hovv  the  facts  looked  to  so  eminent  an  epidemiologiat  a  few  year8 
ago.  The  facta  remain  t!ie  same,  but  the  way  in  which  they  are  looked  at 
and  interi)reted  hiia  so  completely  changed,  that  to  many  it  seeiiis  now 
iucredihle  tliat  the  virus  ever  enters  the  system  by  means  of  the  breatbing 
air.  It  is  held  that  micro-organiams  can  only  be  delached  from  j)crfectly 
dry  aurfacea,  ho  as  to  be  c^rried  about  witli  dust  in  the  atmosphere,  and  as 
the  cholera  vibrio  is  suppoaed  to  be  unable  to  bear  this  amonut  of  drying, 
iufection  through  tbe  atniosphore  is  regarded  aa  imposailda     The  premisea 
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are  doubtful,  and  the  conclusiou  contrary  to  weU-ob8erved  facts.  Thot 
cholera  is  not  usually  diOTased  by  means  of  the  air  is  evidenl  enongh,  but 
air  is  nevertheless  one  of  the  vehicles  by  which  the  virus  enters  the  economy. 
It  is  not  to  be  Bui>j>o8t!d  thut  infectioa  bokea  place  throiigh  the  lunga  Tiie 
vibrio  lod^^ed  in  the  upper  ftir-passagea  may  live  or  even  multiply  in  the 
alkalinc  mucosities  of  the  ports,  and  then  bc  conveyed  into  the  stomach 
aloDg  with  food. 

As  spoce  forbids  us  entering  into  detail,  we  sliall  coutent  ourselves  by 
briefly  refcrriug  to  two  categohes  of  facta  illuatrating  the  occasiooal  aerial 
oonvection  of  the  cholera  virus. 

To  llie  lirst  category  belong  particular  instnnces  in  wliieh  the  infection  hj« 
been  ctirneri  froni  the  Ki<-k-nx>iii,  and  tliose  in  which  siiiiple  proxiuttty  lo  a  source 
of  infection  haa  givt^n  rise  to  tlie  disease.  Copland  r^Krords  an  iimtaiice  in  which 
alt  the  circumstances  soeined  to  demonstrat«  that  ho  cam»l  the  infection  on  his 
dothes  for  a  distance  of  about  a  ntile  and  a  half  and  communicated  the  disease  to 
two  of  hlB  relativcs  (J)ictto?iari/,  article  *'  Epidemics  ").  Siiuilar  inbtances  are  by  no 
means  mre.  Siiuple  prDximity  to  a  source  of  infection  niay  aiso  grive  riKe  to 
iofecttou.  Cholera  broke  out  od  the  steamship  En^jlnnd  froni  Livor|K)ol.  There 
had  been  100  cases  and  46  deaths  on  boaid  wlien  she  bore  up  for  IlaliUx.  A  pilot 
hailed  the  voseel,  but  having  leAmed  that  there  st&A  a  fatal  disease  on  board,  he 
laid  hiB  boat  close  alongside,  sent  up  his  |>apcrs  to  the  captain  in  a  basket  that 
had  been  lowered  from  the  ahip,  and  hrougnt  the  vessel  up  to  the  quArantiae 
fitation  leit/iout  havimj  b'MnUd  hrt;  and  then  rowed  Bshore  with  his  two  coinradea. 
Two  dnvs  aftar  having  come  thus  reniotoly  into  contact  with  tho  Ent/lund  ho  vas 
tokeu  iU  of  cholera,  and  threo  days  aftcrvvaidM  cholera  broke  out  in  his  fan]ily. 
:Uui09t  at  the  t>aiue  tirne  one  of  his  two  companioua  sickened  and  ^ave  the  dtseaiie 
to  threoof  his  chikircn.  Tho  We«tem  Hcuiispiier«  hati  Ihoii  hcfn  tlircc  ynar8  frco 
brom  cholera  (Uirscli).  An  instance  of  approach  to  a  dead  body  being  fo]lowed 
by  cholera  is  ji^ven  by  Clemow  in  the  Trtm»iciion*  o/  the  Kpidtmioiogiatl  Society 
for  1893-91. 

To  the  secoiid  category  belong  the  eudden  esplosions  of  a  number  of  canen  of 
cholera  on  board  vtuiHels  in  whirh  the  dtKease  nad  hefor«  bt?<>n  occurnn^  in  a 
aporadie  way,  after  a  stomi  during  vvhich  the  (x^rt8  and  other  means  of  ventilation 
bavc  had  to  be  closcd.  These  scareelj  admit  of  aDy  other  explanation.  Instance« 
of  this  kind  aro  ^Lven  in  detail  by  Smart 

Th«  /inUtnnut  »hip  of  war,  h)r  esample,  in  1854  vras  infected  vrhile  Iving  at 
Buljick,  vhere  cholera  existed.  Up  to  the  lOth  of  Julv  three  deatrui  nad 
occurred.  Shc  put  to  sea  on  the  12th,  and  the  disease  eeemea  to  subeide  at  onco. 
On  tbe  evening  of  the  I3th  a  gale  neceuitated  the  closing  of  the  ports  on  the 
deeping-deck.  About  10  a.m.  on  the  14tfa  **a  grent  and  audden  outburet  of 
collapsed  caaea  occurred."  There  is  nolhing  in  the  circumstanceH  in  such  instance« 
(and  thfly  aru  nunieroui!i)  to  incriminnte  water  or  fixHl,  bul  everytl)ing  pointa  to 
the  vinu  diffuAed  through  the  air  of  cruwdod  and  unventilated  holds  cauaing 
titeae  tadden  esplosions. 

4.  Individual  su»c«ptibi]ity  oounts  for  much  in  tlie  matter  of  infection. 
It  is  ouly  a  small  proportiou  of  a  conmtunity  that  is  attackcd  doring  an 
epideuiy.  Exe«8aes  of  ali  kinds,  («pecinlly  alcoholic  excfssc8,  causing  gastro* 
intcatiual  catarrh,  predisi>oae  to  cholera.  A  coinmuuity  oc^uirce  au 
imiuuuity  lasting  for  three  or  four  yeurs  after  paasing  through  a  severe 
epidemic  uf  chol^a. 

A  few  circomstancee  rel&Cing  to  tha  etiology  of  cholera  re^nire  to  be 
Dientionod : — 

(a)  2'opoffrapKieal  JUlations. — Clioleru  ahoVBaepccialprodilection  for  the 
low-lying  purt«  of  n  town.  Pnrr  laid  it  down  as  a  Uvi  "  that  the  pro^iortiou 
of  doathu  frotii  choleru  is  invoracly  as  tho  elevatioa  of  the  ground,"  and  this 
Uw  holda  guod  exoepting  in  instanees  in  which  tlie  incidente  of  the  disease  Iš 
dfitermined  by  the  containinatiun  of  a  water*flupply.  As  an  endemio  disets«, 
cholera  is  liiuited  to  altitudes  oot  exceedinjz  1600  feeu  As  an  epidemic 
uuLlady  it  bas  brukcn  out  at  elevationa  of  6000  feet  (Kusaouli,  1845). 
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(b)  Hacial  KdatioTii. — The  foUowiiig  proportiona  per  cent  were  attacked 
at  Guadeloupe  in  1865: — 


Chineee 

2-7 

Hindoos 

3-2C 

W)iites 

4-31 

Mutattoes  . 

631 

NegpoeB 

944 

The  comparatire  immunity  of  ihe  Chinese  has  oLso  been  noticed  in 
Mauritiua,  and  has  been  ascribed  to  theii-  opium-ealin^'  habits,  but  it  is  to 
be  remoinbered  at  tlie  same  tirne  that  nowhere  has  cholera  raged  more 
destructtvel}'  than  in  the  Chinese  Euipire. 

(c)  Personai  Rdations. — Sex  has  no  influence  on  the  liability  to  cholera. 
Its  incitlence  on  diflerent  agcs  variea  in  diflerent  outbrefiks.  In  the 
Hamburg  ontbrcak  of  1892  the  ages  fifteen  to  tweuly-five  gave  the 
suiallest  ratio  oi  attacke  and  also  of  dcuths  to  the  number  attacked. 
Childreu  under  two  year8  of  age  suflered  con8iderably,  as  did  also  old 
persons.  The  poor,  as  a  nile,  suffcr  moro  than  the  rich,  nnd  a  epecial 
liability  uttachea  to  the  inmatea  of  Lnnatic  A8yluni9.  As  respects 
occupatioDs  httle  can  be  siiid,  excopt  that  washerwonien  employed  in  wash- 
ing  cholera  linen  contract  the  disease  out  of  ali  proportion  to  its  incideuce 
on  the  commumty  generaUy. 

Exemj)ted  Pl<tce&. — Some  places  scem  to  be  proof  against  cholera.  It  has 
never  appejired  in  Cheltenham,  Sedan,  or  \Vurzburg.  In  other  jiliiices,  such 
as  VerstiiUes,  Lyon8,  and  Martimque,  the  disease  has  never  assumed  epidemic 
praportiona. 

MOBBID  AjIATOMV 

When  death  occurs  at  the  height  of  the  disease.  rigor  mortis  is  veli  marked  ; 
the  features  are  piachedi  the  face,  extremitie8,  and  body  gejieraUy  are  more  or 
Ibbs  cyanotic. 

The  cerebral  sirmsfls  and  the  veins  of  the  meninges  contain  dat-k  bloo<l. 

Tbe  pleura*  am  dry,  and  frequently  preaont  numerous  ecehjrnosea.  The  lungs 
are  dry  and  collapsed,  oiid  aro  mudi  1>elow  the  normal  weight.  The  larger 
branclies  of  the  pu]n]onary  arteries  contatn  blood  ;  tlie  smaller  artories,  capillaries, 
anclpuhnonaiy  vehis  are  empty. 

Tbe  pericardium  does  not  contun  a  trace  of  serum.  The  visceral  Layer  is 
frcqQently  studdcd  with  sroall  pcchyrooseB.  The  right  side  of  tho  hcart  and  the 
veins  emptjring  into  it,  as  well  as  the  jugular  veina,  the  portal  vein,  and  the  Uircer 
hepatic  veins,  are  engorged.    The  left  side  of  the  heart  is  empty  and  contracted. 

The  stomat-li  is  emiity  ;  the  lining  membrane  nmy  be  pale  and  sodden  or 
congestod.  Oc:t?asioii«Uy  it  prenents  cocliyniotic  points.  Tho  dumlenum  and 
jejunum  are  frequently  hyjx!nrmic  confcirnously  or  in  patehes. 

The  large  intestine  is  contracted.  Tlie  peritoneum  covering  the  small  intestine 
ha8  often  a  rofty  appearance  a?Kl  ia  dry  and  Hticky.  The  ileum  usunlly  contains 
moro  or  lesa  rifie-water  Huid,  and  is  throughout,  eapecially  in  ita  lower  part,  oon- 
gested  and  tpdematous,  but  theso  appearances  are  most  marked  in  its  lower  half. 
OccaBionally  the  mucous  membrane  is  found  pale,  Inatead  of  congest«d  ;  at  other 
timea  ecchymosed  and  suSused.  The  8oIitary  glands  and  Peyer'a  patches  are 
prominent,  the  latter  oftcn  »urroundcd  by  a  red  zone  of  congeKtion.  On  micro- 
Bcoptc  exftmination  the  mucous  membrane  in  manv  parts  is  found  denude<l  of 
epithellum.  At  other  places  the  epitheUum  is  d(;taolied  from  the  subjacent 
tissues  by  serous  cxudation.  Commas  are  found  in  the  tubular  glands,  and 
between  theepitheliura  and  the  baseraent  membrane  ;  on  thesurface  of,  and  some- 
tirnes  »ithin  tlie  villi,  and  occaaionallv  also  in  the  deeper  tissueB  of  the  niucosa. 
The  mesentei-ic  glands  are  swollen  and  soft«ned. 

The  liver  is  oiten  somewhat  increased  in  volumc,  dark,  congested,  but  of  normal 
consistoncc.  Tho  gall  bloddcr  is  fuU  of  bile  of  varylDg  vi8cidity  and  colour.  The 
spleen  ia  smalJ,  drv,  and  amemic. 

The  kidneys,  when  death  occurs  oarly,  are  oft«n  augmented  in  volume,  and  in 
tliis  c&se  the  medullary  and  cortical  sulistances  show  punctuated,  patchy,  or  striped 
ai'eas  of  venous  congestion,  occasionally  ecchymotic  points  or  patches.  The  veasels 
of  lUe  gbuieruli  are  cougested.    In  other  cases  the  congestion  ia  less  marked,  and 
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the  kidneys  mnsr  even  be  pale.  The  epithelium  af  the  tubules  is  BwolIen  and  olou<1y, 
blockiiig  un  tli«  lumen  oi  tlie  tubes.    Tlie  bUdder  U  ecoptj  and  contracted. 

When  aeath  hns  occurred  during  t)ie  stAge  of  reoction,  the  appearances  are 
altogether  different  from  those  just  describecl,  and  the  le^ions  vary  conBiderably 
according  to  the  sjmptoius  developed  during  the  reaction. 

The  cerebral  membranes  are  injectod,  aud  thero  Is  often  effu&ion  into  ths 
meshei  of  tlie  pia  mater  and  into  the  lateral  ventricle«.  The  lungs  are  congested, 
and  the  pneumouic  or  othcr  inflammatory  loHions  may  be  present^  The  niamus 
nic>uibrane  of  tho  small  intestino  nnay  1»  softened,  u1cerate<l,  or  covered  with 
patches  of  diphtheritic  exudation,  and  this  n)fty  extond  to  the  large  intestine. 
The  liver  and  splocn  are  ut)Ually  somenhat  enlarKed  and  congested  ;  the  kidnevs 
enlnr^cd,  vas»;ulai',  of  a  dark  red  colour,  with  fatty  and  grsnular  casta  in  tne 
canaliculi.     Tht;  urine  in  the  hladdcr  is  gcncrally  albuminous. 

Symptom8 

The  Cardinal  8}rmpto&iB  of  cholera  are  diarrha^a,  vomiting.mviscular  crampo, 
pareais  of  the  heart,  algidity,suppression  of  urine,foUowed  by  death  or  reactioD. 

The  altack  may  b^in  with  a  diarrha'a  iadistinguishable  from  an 
ordinarj'  diarrhcea  except  hy  biicteriological  cxaminRt.ion  of  tho  discharges. 
Tliia  premonitorj  diarrhcea  u8uaUy  ksts  from  half  a  dav  to  two  da^s  betore 
the  choleraic  sjmptomB  declare  thcmselves,  antl  when  proraptlj'  trcatod,  the 
disease  is  £requeutly  arreated  at  this  Btago.  Tliis  prt'uiouitory  atage  is  ofteo 
enotah  abecDt 

Tne  octual  attack  bogins  wiUi  fro({uent,  copious,  watery  evacuations.  at 
first  coloiired  with  bile,  but  soou  l>ecomiug  pale,  haviug  au  alkaline  rcaiction. 
Alon^'  with  thia  there  is  urgent  thirst,  groat  diacMJmlort  in  the  bo\vcl8,  an 
indescriltable  feeling  at  once  of  intolerable  distension  of  the  abdomen  and 
ainking  that  cannot  bo  understood  by  those  who  have  not  experienced  it,  nor 
forgotten  by  those  \vho  have.    There  ia  no  teneemus. 

The  stools  beoome  more  frequent  and  copious.  They  How  in  streams. 
No  soouer  haa  the  paticnt  evacuated,  as  hc  thinks,  the  whole  contenta  of  the 
bowel  and  hopea  to  obtaiu  a  little  respite,  than  he  is  again  disturbed,  and 
Bgaiu  jMisacs  an  enonuous  quantity  of  an  odourleae,  colourlesa,  rice-water 
liqiud,  nhich  on  rest,  deposits  liue,  tlaky  particlea. 

Aftcr  a  time  vomitiug  sets  in,  and  so  much  the  sooner,  the  more  freely 
tlie  patient  has  gratiiied  his  craving  for  water.  Largc  quantitie8  of  a  pale 
Liquid  are  ojected  foreibly,  but  without  efifort,  from  the  moath.  It  seema  as 
if  it  were  automatically  puraped  out,  The  patient  ia  now  extremely  restless, 
toeseaoflTthe  bed-clothes,  and  although  his  skiu  feelscool  or  cold,  he  com- 
pliiins  of  hcat.  The  piilse  is  rapid  and  weak,  the  hearfs  action  feeble.  The 
extreniitiea  become  cold  and  blue,  the  fingers  shrivelled  and  Uvid,  the  tem- 
perature in  tho  axiUa  may  fall  to  94"  or  93°  h\,  sometimes  lower ;  that  of 
tho  rectiuu  is  severni  degreea  above  the  nornml,  and  it  may  be  vreli  to  remark 
that  the  rectal  temperature  is  often  higher  than  normal  beforc  the  algid 
Btate  bas  declared  itself.  It  hup{)enH,  hovvever,  in  many  casee  that  the 
rectal  teini>eraturo  follows  i;lo8ely  thut,  of  the  axilla.  The  voice  beoomflB 
weak  and  hoarse — the  so-callod  vox  choterica;  tho  eye8  are  suiiken,  the 
eyelids  half  closed,  the  face  pinched,  the  breath  foels  as  if  it  had  jMuised 
over  ice,  the  tongue  gives,  as  J)r,  Wat8oa  Bays,  the  aenaation  as  if  one 
were  toucbtng  a  frog'8  Delly ;  the  urine  is  80unty  or  aupprc«eed.  Tliis  is  the 
algid  sbago  of  cholera. 

When  tliis  state  haa  begun  to  develop,  or  even  before,  painful  muacular 
cmmpe  of  the  calves,  anns.  and  sometimes  of  the  aUlouiinul  muncles  aet  in. 
which  add  gntat^v  to  the  sufferinga  of  tho  patient.  They  are  tonic  sposma, 
lascing  for  two  or  three  minntes. 

Wnien  the  algid  state  is  establisbed,  the  motions  usuHlly  become  scantier 
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and  I088  frequent,and  are  passed  in  bed.  Or  thej'  may  eiitirely  cease,  being 
retaiaed  fi*om  a  paral^-sed  atate  of  the  bowel — a  simptom  of  evil  omen. 
Ketcliing,  altemating  with  hiccup,  takes  the  plače  of  the  vomitiug. 

Thia  Btate  may  l-iat  for  a  few  Iiours  ouly,  or  persisb  for  one  or  evea  two 
dajs — perhaps  ei^'ht  to  &fteeii  hoiirs  ie  the  average, — and  termitiates  iu 
reootion  or  in  dentb. 

'VVben  tbe  diseaso  ie  teudiiig  to  a  fatal  issue,  the  patieut  ainks  iuto  au 
apathotic  etate,  hccdleBR  of  wliat  is  i^tassing  around  hiiu,  but  at  the  same 
tirne  coDScioua.  Tbe  hearfs  action  grovva  weaker,  the  pulse  inipercepUble 
at  the  wrist,  scArceIy  to  be  felt  even  in  the  carotid,  the  akin  becomea  covered 
with  a  clauimy  8weat,  and  the  patient  dies  in  a  atate  of  collapse, 

Before  the  algid  stage  has  set  in,  or  after  it  baa  been  estabbshed,  thiugs 
iuay  tiike  a  favourable  turn  by  the  setting  in  of  reaction.  The  pulse 
Ijecomea  fuller,  8lower;  the  impulfio  of  the  heart  stronger;  the  breatliiug 
deeper,  eaaier,  and  Icbs  biirried ;  the  reclal  ttunperature  falU,  and  it  is  only 
after  tiiis  that  the  surface  regaiaa  ita  waruith.  The  cramps  disappear,  the 
!-otc!iing  and  purgiug  aubside,  and  the  jiatient  falls  into  a  tranciuil  sleep, 
froiii  wbiuh  he  auakes  refrealied.  IL  ia  ofteu  not  until  after  thirty-8ix  to 
forty-eight  hoiirs  that  urine  is  passed.  The  first  \iriiie  is  of  low  specific 
gravity>  containing  more  or  less  albumin,  sometimes  blood.  In  favourable 
cases  the  recoverj  ia  rapid. 

But  reaction  does  not  nece88arily  imply  that  ali  danger  is  over,  for  in 
mauy  casea  it  iutroduces  a  new  aeriea  of  troublea.  The  reaction  may  be 
iuiperfeft,  tbe  diat-harges  recur,  thirat  returna,  aud  the  imlietit,  wlien  we 
were  beginuing  to  hope  for  recoveTy,  falla  l>ac;k  into  the  algid  atage. 

In  otlier  casee  he  lapses  into  a  tjTpboid  condition  niarked  by  great 
debility,  more  or  less  stupor,  reatlesaness,  eapecially  at  night.  There  ia 
complete  auorexia,  occaaional  vounting,  diarrhtea  or  conalipation,  or  both 
alternately,  \\ith  metcorisni,  8canty  alSmminons  urino,  conUiining  fibriuous 
caata.  After  thia  coudiliou  baa  laeted  from  four  to  seven  dava,  tbe  8ymi)tom8 
niay  gra(iuaUy  improve;  in  thia  čase  the  appetito  returns,  the  urinu  becomea 
more  abundaut,  the  albuniin  ^Uuiiniabes,  aud  tlie  head  8yniptom3  pJisa  olK 

In  other  cases  the  Bymptom8  become  aggravated,  and  the  patient  falls 
into  a  comatoao  state.  It  baa  to  be  mentioned  that  typboid  Bymptoms 
terminating  in  death  from  coma  ooca8ioDaUy  occur,  although  the  urine  is 
abnndant  and  free  from  albuniin.  This  tj-phoid  condition  is  aH  tbe  more 
likely  to  aupervene  the  longer  the  algid  atate  is  prolongod.  Those  wbo 
have  been  addicted  to  drink  seldom  recovcr  \vithout  exhibitiug  typhoid 
8ymptonia,  which  in  their  caae  are  even  more  dangeroua  than  in  othcrs. 
Gangrene  of  the  penis,  scrotum,  noae,  and  of  the  mucous  membranes  of  the 
moutb  are  the  rarer  8e4|ueU  of  cholera.  More  frequently  the  parotid  glands 
become  swollen  and  intlamed,  and  sometimes  suppurate. 

The  dunitiou  of  tbe  diaeaae  iu  fatiil  cases  variea  greatly.  A  few  lUe 
from  four  to  eight  hours  after  the  commcucemenb  of  the  attack,  more  from 
t\velvo  to  /orty-Gigbt  hours.  Tlie  algid  state  seldom  lasta  beyoud  the  aecond 
day.  Those  who  aurvive  tliis,  die  iu  the  typhoid  atage  from  the  fourth  to 
the  tenth  day.     After  the  tenth  day  rocovery  is  to  bo  expoctcd. 

iANALY8I8  OF  SVHrTOMS 
IHarrhKa. — The  watery,  pale  stools  of  cholera  are  alkaline  in  reactioUj 
have  a  Bi>ecific  gravity  of  1005  to  1010.  The  dried  deposit  from  a  pint  of 
cholera  dejections  vras  found  by  Parkes  to  weigh  only  4  graina.  Kxiuuinod 
micro8copically,  the  stools  are  fouml  to  contain  inteatinal  epithelium,  dis- 
itasociated  or  in  amall  flakes,  with  granular  matter  reaulting  perhaps  from 
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the  disintegration  of  epithelium  along  with  mucous  corpuscles.  Bcfore  the 
period  of  reaction  the  etoola  will  \^  found  to  contain  tlakea  of  mucua  con- 
toining  coiiimiis  in  almost  pure  cultivation.  In  the  reactiou  stage  these  are 
leaa  r<»dily  to  be  detected,  other  micro-organismA  thcn  abound,  and  blood 
cells,  not  common  in  tite  iirst  stage,  are  uow  frequently  present. 

Chemiealhj,  ibe  rice-water  evacuations  contain  a  small  quuDtitj'  of 
alhutnin,  diloride  of  snliiim,  and  corhonate  of  ammoniuin ;  occasionall^, 
biit  very  selUom,  tiuces  of  urea. 

The  diarrhrca  is  the  primarv  and  constant  8yniptom  of  cholera.  In 
vt\mt  haa  been  inappropriately  t:alled  cholera  sicca,  iti  vvhicli  there  is  neither 
diarrhoca  nor  vomiting  but  rapid  collapse.  the  bovceU  are  after  death  fouud 
dtstendctl  nitli  riee-water  fluid,  tranauded  but  not  evacuated.  The  1x>wel 
in  thia  dangerous  form  of  the  malady  is  paralj-aed. 

Whether  tho  lUarrhciai  bo  caua«!  by  the  presence  of  the  bacillua  in  the 
mucous  membrane,  abetractiug  from  the  blooil  tlie  Uquid  necessaij  for  its 
growth,  or  by  a  toxin  formed  by  the  hactllus,  has  not  been  aecertained. 

Biarrha-a  is  only  a  6ymptom,  it  is  true,  but  it  is  a  symptom  producing 
other  symptoms,  formidable  in  itself  and  in  ita  reaulta.  The  drain  of  tluid 
from  tho  sysbem  causes  inspissation  of  the  )>Iood ;  tliis  in  tum  leads  to  the 
al)8orption  of  \vater  from  ali  the  tiaauea  Hence  the  ainking  of  the  eyea, 
the  piocliing  of  Uie  fejitunu«,  the  corrugation  of  the  Hkin  of  lito  fingers. 
Thia  draining  off  of  the  watery  part  of  the  blood,  if  not  the  aole,  ia  an  im- 
portant  factor  in  the  arreat  of  the  urinary  secretion.  The  blood  does  not 
enntain  the  material  for  the  aecretion  of  urine,  but  iis  contributary  caua« 
of  Buppreasion  wc  must  rcckon  the  diminiahcd  prcsaure  of  the  blood  in  the 
kidney,  from  tho  euieebled  actiou  of  the  heju-t.  But  tliia  cardiac  failure  is 
itaelf,  agaiu,  partly  the  reault  of  the  thickeuiug  of  the  blood  caused  by  the 
diiirrho'a.  Tho  urino  ia  not  the  only  secretion  arreated.  The  secretion  of 
tears,  awcat,  »iliva,  and.  in  most  cascs,  of  milk  ia  arrested.  We  thus  see 
that  on  the  diarrhoea  many  of  the  other  8ymptoma  of  cholera  depend  Ab 
a  rule,  w!ien  attempta  havc  been  made  to  remedy  the  evila  caused  by  the 
loss  of  Uuids,  by  mcans  of  injection  of  aaline  solutiona  into  the  veina,  the 
rapid  iniprorement  of  tlie  patienfa  oondition  htts  8}iown  how  eflsentiaUy 
dei>en<lent  many  of  the  prominent  8ymptomB  of  the  diaeaae  are  on  the 
deIiydration  of  the  blood ;  but  the  fluids  injected  in  this  way  are  rapidly 
carried  otTiigain  by  the  l>owel,  and  the  patient  is  witlnn  a  ahort  tiuie  in  the 
oondition  in  which  he  wa8  before  the  fluid  wa8  injected. 

Vomit. — The  vomit  of  cliolera  ia  pale  or  whey-liko,  alkaline  from  car- 
bonate  of  ammonia,  and  aeldom,  and  onIy  accideiitally,  contaiua  the  eomma 
baoiUuB.  Among  the  toxic  RtihRtances  isolated  from  cultivations  of  the 
cholera  bacillua  no  emetic  principle  haa  been  discovored,  ao  far  aa  we  know. 
Yct  Buch  a  principle  is  proi)ably  preeent 

Temperature  and  CircuUUion, — The  algidity  of  cholera  is  to  be  ascribed 
to  tho  deprosaed  action  of  the  heai't,  and  alao  to  the  thickeuing  of  the  blood 
impoding  Ihe  circulation,  espocially  in  the  estremibiea.  The  deprean^d  action 
of  the  heari  itaelf  ia  not  the  rt-^nilt  of  a  single  cause.  Bricger  haa  isolated  a 
toxic  product  of  the  cholera  bacillua  which  lias  the  cffect  of  lo\vering  the 
temperature  and  ilcpreaaiag  the  hearfa  action,  but  it  ia  iuiposaible  to  doubt 
that  the  action  of  tliis  toxin  in  producing  canliac  depreeaion  and  lovrering 
of  temperature  must  be  iucreasea  hy  the  thickened  coudition  of  the  blood. 

Another  cholera  toxiu  haa  been  isolateil  vvhich  cauaca  crampe  and 
muKular  treniors.  We  are  thereforu  jiiatiHod  in  the  prosent  state  orknow- 
ledflo  in  looking  upon  the  muacular  crampa  aa  wholly  or  in  part  the  resull 
of  ute  cholera  toxin. 
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There  is  a  Btill  more  iinportant  pheuomenon  for  which  we  have  no  satis- 
fBCtory  ejcplaaatiou,  uamelj,  the  iucreased  temperature  of  the  interior  of 
tbe  ahdominal  ca\'ity.  Thi«  appears  to  be  a  pretty  eonstant  concomitant 
of  algidity.  The  higher  the  rectal  temperature,  the  greater  the  danger. 
On  the  approach  of  death  the  tenii>erature  of  ihe  whole  body  has  been 
found  lo  rise,  aod  it  generally  coDtinues  to  rise  after  death. 

A  fall  of  the  intemal  temperature  is  a  fnvourable  siga,  and  is  U8ually 
tbllowed  by  an  incrcase  of  the  fiurf.ice  he^t.  AVhen  r&iction  ia  favourable 
the  temperature  iii  the  axiUa  remaina  normal,  or  moderately  elevated.  In 
tho  tyi)hoid  stage  it  rises  abovc  the  nonual. 

liespiration. — The  carbonic  acid  in  the  expired  air  is  reduced  fram  the 
impeded  circulation  in  the  capillaries  of  tho  liing. 

The  Urine. — Tho  causea  of  tlie  suppresaion  of  urine  in  cholera  have 
been  already  considered. 

PR0PHYLAXJ8 

KnowJug  the  goiu-cea  of  the  viruB,  the  uiedia  in  which  it  grow8,  the 
modea  in  which  it  is  trausported  from  plače  to  plače,  and  the  vehitlea  by 
which  it  is  conveyed  into  the  lx)dy,  prophylaetic  measures  can  now  be 
applied  with  a  precimon  and  aucceas  that  were  formerly  impoasible. 

The  poisou  ought  to  be  attacked  at  its  soiirce  by  the  erematiou  or 
thorougli  disinfeclion  of  choleni  evacuatious.-  In  clioUTa  hospitals  it  will 
be  better  to  cremate  the  Btoola  after  mixing  them  with  Bawdu8t,  bat  their 
quantity  undoubtedly  renders  Uiis  niethod  of  disposing  of  them  diflieult  in 
prirate  houses.  Carbolic  acid  iu  5  per  ceut  solution  is  the  moeit  useful  dis- 
iufectant  for  general  use.  Bichloride  of  mercury  solution,  1  per  1000,  w*ith 
addition  of  free  hydi-ocbloric  acid  to  prevent  the  formation  of  albuminate 
of  mercury,  is  au  etfective  germicide,  but  ita  poisonous  propertiea  are  an 
objectiou  to  its  general  use.  Cliloride  of  lime,  10  parta  in  solution  to  100 
of  ffeces.  may  also  be  uaed.  The  diaiureckud  stools  should  be  buried  at  a 
distance  from  wells.  Clothofi  may  be  diaiufet-ted  by  Iioiling,  but  as  a  pre- 
liniiuary  tht)y  fihould  be  fumigated  with  sulphurous  acid.  Or  disinfection 
by  drv  heat  niay  be  used.  Soiled  linen  and  othcr  articles  of  little  value 
ahould  be  burnetl.  Furniture  and  utenaiU  ahould  be  cleansed  by  waahing 
with  carbolic  acid,  1  in  20,  added  to  hot  WHter ;  they  should  then  be  exp08ea 
fco  the  auUj  ao  a.s  to  be  thoroiighly  dried.  Eooms  and  cabins  of  ships  may 
be  disiufected  by  sulphurooa  acid  or  chlorine.  For  every  1000  cubic  foet 
1  Ib.  of  Bulphur  is  to  be  used.  Chloriuc  niay  be  cvolved  by  adding  hydro- 
chloric  acid  to  chloride  of  Ume  iu  the  proportiou  of  22  Ibe.  of  acid  to  15  Ibs. 
of  the  chloride  for  every  1000  culiic  feet  of  air  apace.  For  disinfection  of  a 
ahip'a  bilge  a  5  per  cent  solution  of  carbonic  acid,  left  to  act  for  forty-eight 
hours,  may  be  employed.  We  must  also  mention  that  Hankin  has  great  faith 
In  permanganate  of  iMjtash  aa  a  means  of  disinfecting  cholera  wells.  The 
pcnuangauate  ia  added  at  sunset^  so  as  to  allow  the  aedimeut  to  settle  to  the 
bottom.  In  the  morning  the  water  is  fit  to  driuk.  To  oiir  wfty  of  thinking, 
cliolera  wella  ahould  be  shut  up  whenever  practicable,  and  if  tliia  is  iuipossible, 
the  water  should  be  boiletl  i>efore  being  usod  for  any  jMirpose  whataover. 

The  measures  douiauded  for  preventing  tlie  transport  of  the  disease  are 
the  regulation  of  pilgrimages  in  India,  Mecca,  and  Mesopotamia.  Kifective 
sanitation  of  pilgriiti  iv^jrts,  meaus  for  isolating  the  sick,  arrangements  for 
the  iuspection  of  pilgrim  ahips,  their  quamutiiie  wheu  uece88ary,  and  the 
tliainfection  of  the  clothing  and  other  effecta  belonging  to  the  infected  bands, 
come  uuder  thia  head. 

These  are  matters  of  international  poUcy,  on  which  it  is  UDQece8s&ry  to 
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dwelL  Allliougb  strict  qaaraDtdne  is  iinprtLCticable  in  a  country  like 
EnglAiid.  it  is  ol"  gixyit  value  iu  preventiug  the  introduction  of  the  dise^mc 
in  islauds  and  couulnes  where  tnidc  is  not  exteDsivc  and  is  Umited  to  u  few 
ports  vfhen  properly  und  huiiiaDcly  carried  out. 

The  mcasures  for  removing  couditioua  favouring  the  growth  ol'  the 
germ — whftt  I  have  spoken  of  aa  broeding-plucea  or  culture  luedia — resolve 
tbemaelveit  iuto  geueml  eanitatioiL  Moist  knd  sboald  be  draiued.  thu 
poUutiou  of  the  aoil  hy  escreta,  and  the  contamination  of  the  water  of 
harboum  and  streams  by  cholera  evacuations,  and  the  diacharge  of  eevvi^^ 
preveuted.  Cesspools  are  to  be  disinfected  and  olosed,  and  ali  refuse  and 
organio  matters  regularly  removod.  Gutters  and  8ewers  are  to  be  kepL  iu 
good  order.  Streets,  yard8,  and  houses  abould  be  inspeoted  regularly,  and 
mcasurcs  takeu  to  keep  theui  in  a  state  of  perfect  cleanliness.  If  sttch 
meana  be  adopted,  the  genu  will  Hnd  no  inedium  on  wl)ich  to  grow,  aud 
even  ahould  the  diseaae  be  iiiijmrted,  it  is  little  likely  to  spread, 

Above  ali,  čare  must  be  taken  to  prevent  the  irollution  of  drinking 
water,  which  ie  the  vehicle  Ibr  the  vholesale  diffusioo  of  tiie  virus.  No 
city  depondeut  on  shaUow  wellfl  or  on  sevrage-polluted  rivers  is  safo  from 
cholera  outbreakB.  An  cthcient  syHtcm  of  liltration  (snch  aa  that  aupplied 
by  some  of  the  London  (Jompauiee)  does,  however,  materiaUy  diminish  the 
riak  attendiag  the  use  of  8ewage-polluted  water.  \Vheii  a  wfiter-supply  haa 
become  polluted,  the  obvious  precaution  is  to  boil  it  befora  use. 

WheD  cholera  breaks  out  in  barracks,  the  troops  should  be  marched  out 
to  a  dry  and  elerated  locality  having  a  pure  water-supply.  If  the  infection 
peraiats,  the  caiiiping  ground  ahould  \^  changed.  The  old  rule  of  marehing 
at  righl  aui^les  to  the  wind  may  be  8afely  ignored.  The  Imrnicks  should, 
in  the  uieantime,  be  disinfected  and  the  wacer-8upply  looked  into. 

Cholexa  outbrcaks  ou  cit)wded  vessels  are  alway8  ditlicult  to  dcal  with, 
and  not  ea3y  to  prevent.  Careful  daily  insi>ection,  the  isolation  of  the  tirat 
casea,  and  attention  to  cleanliness,  and,  above  ali,  free  ventilation  are  the 
mo8t  likely  mcans  to  prevent  the  spread  of  the  malady.  If  the  weathor  be 
tine  the  i)atieuts  shonld  be  put  into  boata,  hung  from  the  davits  and  litted 
up  with  awniug8,  and  the  utmost  attention  paid  to  the  disinfectiou  of  the 
bertha,  cabiua,  und  the  belougiuga  of  the  eick. 

One  other  meaus  of  prophyliixi8  which  uHbrds  a  i-easonable  hope  of 
immunity  is  the  method  of  vaccination  pracLised  by  HaJfkine.  Of  5357 
labourera  employed  in  the  Cachar  tea-gardens,  2381  were  inoculated,  while 
2976  rcmained  unprotcctcd ;  4  of  the  inoculated  and  60  of  the  uninoculated 
diod.  In  other  \vordB,  the  deaths  were  proportionfltely  twelve  times  more 
numorous  amoug  the  unprotoctcd. 

Uufortunately  the  protection  doee  not  appear  to  last  above  a  year  or  a 
year  and  a  half,  yet  the  valuo  of  thia  method  in  the  cose  of  bodies  of  men 
having  to  live  for  a  liniited  tirne  in  an  area  vrhere  cholera  is  endemic,  or  in 
ttie  cose  of  a  community  eiposed  to  an  epidemy.  cannot  be  overestimated. 
If  further  crperience  ubould  contirm  the  reporta  of  the  results  obtnined 
from  these  vaccinationa,  the  terrors  of  cholem  vrill  be  groatly  diminiahcd. 

D1AGNO8I8. — With  the  aid  of  a  lHicteriolo;^ical  examintition  of  the  BU^oh, 
thcre  ought  now  to  be  little  diflicultv  in  distinguiahiug  severe  cosen  of 
aJutplo  dlarrhoea  from  cholera.  A  vvell-uiurked  cjue  of  diolera  cunnot  be 
mistaken  for  any  other  dieease,  except,  perhaps,  the  cboleraic  form  of 
malarial  attack ;  but  attention  to  the  luatory  of  tho  čase,  combined  \vith  a 
miorosoopio  ozamination  of  the  blood  aud  fiecea,  wiU  clmr  up  the  diognoda. 
Poiaoning  by  arsvnic,  antimony,  and  corroeive  subUmate  preaenb  maoy  of 
the  features  of  cholera,  but  bhe  cholera  stooLs  are  charactcHstic. 
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PltoiiNOSis. — ^\Ve  need  not  8ay  that  in  a  discase,  wliic!i  on  au  averagc 
oairiea  one-half  of  tlioae  attacke<l,  the  prognogia  ahould  alwayB  be  guarded. 
The  diaease  is  most  tatal  in  the  estremea  of  Ufe  and  in  pregnant  women. 
Oreat  prostration,  wcll-mftrkoii  cjanosia,  invohmttirj  ili»L'harge»,  or  ceasation 
of  the  diarrhijai  without  unj  aign  of  rcactiau,  nnd  tho  occurreuce  of  atupor 
iind  pereistcnt  iinuria  after  reacCion  haa  aet  in  are  ali  of  e\il  augury.  On 
the  other  hand,  a  fall  of  llie  roctnl  temperature,  an  increaaed  fiilneas  of 
the  pulse  in  the  algid  etate,  a  uonnal  temperaturo  and  abaence  of  typhoid 
sjmptoms  after  rcaction  has  eet  in,  and  a  urine  abundant  in  qaanLity  and 
free  from  albumeu  are  ho^>ofiil  aigus. 

TuEATMKNT. — Although  the  indicalions  for  treatment  are  now  better 
uuderstootl,  we  have  ae  yet  no  lueana  of  8ucce^fully  incefcing  thoac  indica* 
tions.  In  respect  to  cho!era  tlie  ad^dce  of  Hipi>ocide8  ahould  never  be 
forgottfin,  "  to  do  good  and  do  no  banu." 

7'he  casual  indications  are  to  (i(«troy  tlie  microbe  in  the  intestinol  canal 
or  iuhiUt  its  growtIi. 

The  spnjffomatic  indications  are  to  arrest  the  diarrhcea  and  vomiting, 
to  reetore  the  fluidity  of  the  blood,  to  auaUiu  the  heart'H  action,  to  restoro 
warmth  to  the  external  aurfucc  of  the  body,  and  alle^iate  the  intenae 
suffering  caused  by  the  crauipa. 

In  ftttcmpting  to  fidfil  the  caueal  indication,  crcalinc,  creoaote,  cresole, 
and  sutol  were  Iried  in  Humbui^,  but  none  of  Ihem  proveti  of  uny  oilvantuge, 
Calomel  did,  however,  aeem  to  do  good,  and  the  benetit  resulting  from  its 
uae  uiaj  be  ascribed  to  its  gerinicidal  projHirliea.  One  or  two  5-grain  dosea 
maj  be  given  to  begin  with,  and  then  3  graina  every  aLx  houra.  Under 
the  treatment  the  (iiarrhiica  often  augnienta  for  aeveral  houra  and  then 
diuiinislica.  Beaidea  caluuiel  tliere  is  no  interual  remedy  that  aia  be  Bafely 
employed  to  meet  the  cauaal  iudication,  and  it  muat  be  confeased  tbat 
calomel  doea  so  iniporfectlj. 

Conaiderablo  succesa,  hovvever,  appears  to  have  follovvod  the  uae  of  warm 
tannic  acid  cnemata  roconmiended  by  Cantaui  and  otliera,  and,  if  we 
mistake  not,  they  were  fouud  to  be  of  some  sendce  in  Ilamburg  wheu  given 
in  the  firat  stage  of  the  diseaae.  The  tAnnic  acid  is  supposed  to  de8troy  the 
cholem  liacillua  and  neutrali»e  ita  toxin8,and  it  may  do  so,  but  the  que6tiou 
is,  can  tannin  enemata  reoch  the  seat  of  tho  diacasc  ?  Cantani'8  formula 
is :  Tuunic  acid,  graniniee,  3  to  6  ;  gum-arabic,  grammea,  30  to  50 ;  laudanum, 
30  to  50  dropa ;  infuaion  of  cajnomilc,  at  30°  C.,  1  litre. 

7'he  J>iarr/Kea. — Tliere  is  aomething  approaching  unammity  aa  to  the 
ailvautage  of  arre&ticg  the  premomtory  diarrhoi^u.  It  is  belicved  that  the 
diseose  may  frequent1y  be  ciit  aliort  in  tliis  atiige  bv  the  usc  of  aatringents 
and  aedatives,  and  their  employmeut  ia  alao  iudicated  in  the  firat  stuge  of 
the  developed  diseaae.  When  Rlgidity  haa  set  in  the  diarrhu^a  u8imUy 
abntes,  at  any  rate  absorption  is  then  ao  couiplelely  arresled  that  thia  clase 
of  remediea  would  then  be  uaeless.  Compound  chalk  powdcr,  opium  in 
combination  with  sulphuric  acid,  or  with  acetate  of  lead,  are  the  remediea 
most  fretiuentlj  resorted  to  in  order  to  check  the  diarrhcea.  Gravea  con- 
aidered  acetate  of  lead  and  opitim  to  be  the  beat  preparation.  He  recom- 
manded  twenty  graina  of  acetate  of  lead  and  one  graiu  of  opium  to  be 
dividod  in  twelvc  pilla,  one  to  be  given  every  half  hour  until  the  dischorges 
began  to  diministt,  and  he  8ays  that  "  in  ali  casea  \vhere  medicine  proroised 
any  chance  of  relief,  thia  rcmedy  vraa  attended  with  tho  very  bcst  effecta" 
Perhaps  no  more  reliable  remedy  to  check  the  diarrhcea  can  be  nomed  than 
acetate  of  lead  in  combination  with  opium. 

Vomiting. — For  the  arrest  of  vomiting  ice  in  morsels,  chloroform  sina- 
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piama  over  the  stomach,  calomel  in  large  dosee — mj,  15  to  20  grains, 
mustard  emetics,  and  many  other  reiuediee  have  beon  tried.  None  appear 
to  Rucceed  better.  or  ao  well,  as  a  tablespoonful  of  mustanl  in  a  pint  of 
warm  watcr.  Sometimcs  a  mnssiro  dose  of  calomel  will  quietcD  the 
stomach  wheu  ottier  meaus  have  failed.  lu  the  leaa  severe  cases,  ice,  and  a 
l&ige  mufitard  poultioe  over  tho  stomach,  vrill  prove  of  aervice. 

CoUapse, — We  have  seen  that  the  dralniug  ofl'  of  the  water  from  the 
blood  contributes  to  the  arreet  of  the  secretious,  to  the  enfeeblement  of  the 
heart,  and  the  con8cquent  algiditr.  The  injection  of  salioc  fluids  into 
the  veins  has  oftea  been  followed  by  a  temporary  impi*ovemeut  in  ali  the 
BTmptoma;  but  the  iujected  fluid  is  rapidly  dischar^ed  hy  the  bowel,  and 
the  patient  fulla  back  into  the  hopelees  Btate  of  ooUapae  from  which  tho 
injection  bad  for  the  tirne  rcscued  Imn.  Some  recoveries  have  follovved  this 
plan  of  tr«atm6ut,  but  its  emplojrment  has  generali^  ended  in  di&appoint- 
ment,  and  it  is  not  even  dcvoid  of  danger.  A  safer.  but  generali}'  an 
eqtiaUy  unsucceasful,  method  of  suppljing  the  losa  of  water  to  the  blood  ia 
thut  of  iujecting  water  into  the  aubcutaneoua  tiasue.  A  formula  \vhich 
may  be  used,  if  it  should  be  thought  propcr  to  try  thia  remedy,  is :  AVater 
1000 ;  chloride  of  aodium,  4 ;  carbonate  of  aodium,  3.  The  fluid  itself  and 
the  instrumenta  must  be  sterilised.  If  thia  is  done  no  harm  will  ensue, 
and  in  a  desperate  cose  this  remedy  might  be  tricd. 

With  the  object  of  restoring  warmth  in  the  state  of  collapse  much 
benefit  wiU  often  be  obtained  from  plucing  tho  patient  in  a  warm  \>tith. 
B^bie  found  it  {iarLiculHr1y  useful  in  the  early  stage  of  algidity  wheu  the 
patient  wa3  young  and  could  be  easily  moved  about.  During  the  cpidemy 
in  Naples  in  1884,  Kigoletti  employed  the  warm  bath  lar^y  in  the  algid 
stago  with  the  beet  resulte.  The  bath  was  prepared  ynih  water  at  the 
temperature  at  100°  to  104°  F.,  to  w!uch  some  liquor  ammonia;  was  odded. 
Unaer  ihis  treatinent  the  diarrhoda  continued,  but  the  vomiting  and  hiccup 
ceosed,  the  pulse  improvod,  and  the  secretion  of  urine  wa8  rc-estabUshed. 
Thia  mutliotl  wa8  uiso  found  of  service  in  the  receut  epidemy  at  Hamburg, 
and  ought  to  be  tried.  In  mildcr  cases,  bot,  moist  linsccd  poultices,  suSi- 
dently  large  to  cover  the  whole  abdomen,  sides,  and  lower  part  of  chest, 
and  cbanged  hefore  they  begin  to  get  cold,  or  the  hot  pade,  along  ^^ith 
friction  to  the  extremitie8,  should  l>e  resorted  to.  If  stimulants  are  to  be 
employed  in  this  sti^  thcy  should  be  used  in  greut  modenition. 

MMctUar  Cramps. — For  relief  of  muecular  cramj«  friction  with  some 
Btimulating  linimeut  should  Ije  cmplored.  If  thia  doea  not  succeed,  a 
tourni<iuet  pkced  over  the  upper  port  of  the  limb.  so  as  to  conatrict  it,  may 
be  Irieni  The  compresaiou  should  not,  hovrever,  be  continued  too  long,  but 
having  been  intermitted,  it  may  if  uecea8ary  be  resorted  to  again. 

To  »um  up :  Our  etforts  niust  be  directed  to  stop  the  diarrh<ea  in  the 
M]ly  Btoge  by  astrtngenta.  If  this  fail,  or  if  the  patient  coraes  undcr  treat- 
ment.  after  the  discase  is  devcloped.  calomel  by  the  mouth  and  tannic  acid 
eacmata  should  I«  employed.  In  the  state  of  collupse,  the  wiinn  bath,  hot 
packa,  or,  in  mild  cases,  large  linseed  poultices,  with  friction  to  the 
eKtremities,  nnd  a  judicious  use  of  stimulants  by  tlio  mouth  or  sut>cutane- 
ous]y,  are  the  most  hopeful  means  of  relief.  The  t^^phoid  HvuiptoiuH  \vhich 
often  follow  cholera  are  to  be  treated  on  the  ordiuary  primiples  appli&ible 
to  tlio  Bpeciol  conditions  presenL 
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SvNoK^MS. — Cholera-k  IHarrhmi,  Cholera  Mbrbus,  Choleriju,  Sporadie 
Cholera ;  DiarrlUe  6pid4miquc  (Fr.) ;  Sporadische  Cholera  (Germ.). 

DKFisnTlON. — An  acuto,  intenae  inflammaLion  of  Ihe  gastro-inlestinal 
tract,  especiaUy  of  ita  mucoua  membrane,  accouipauied  by  copioua  watery 
diachargea  from  Ihe  lx>wel,  and  in  most  inatances  introducecl  by  acts  of 
vuiiiiiiiig;  Hunulating  in  tlie  later  Btages  Asiatic  cliotera,  but  giving  u<i 
evidence  of  the  presence  of  the  "comma"  bacillus. 

Etioloov. — Tlie  preseuce  of  poisouous  bodies,  animate  or  tnatiimate, 
witbin  the  lumeu  of  the  alimentarj'  caual  suppliea  the  eauaative  agent  of 
choleraic  diarrhoea,  the  reaulting  efteets  var}'iug  with  the  precise  naturc 
of  the  poison  and  the  coincidenL  envti-onment,  both  !ocally  and  generally. 
Many  agente  pro(hicc  sjinptoras  of  diarrhoea  phy8icaUy  indistinguishable 
from  one  another.  Tlie  stoola  in  true  cholera,  occasionaUy  in  onteric  fever 
and  malarial  attacks,  and  those  foUowiDg  arsenical  poieoning  and  sunstroke« 
apart  from  any  speciiic  micro-organiams  in  them,  are  very  eimilar  in 
character  to  the  alvine  evacuations  of  cholera  nostraa. 

In  each  čase  the  presence  of  the  exciting  cause  leads  to  inflammation  of 
one,  or  ali,  of  tlie  onats  aun-ouiuling  the  intehtine,  an<l  fi-e(nieiitly  of  the 
stomach  aUo. 

In  choleraic  diarrhopa  the  Ciiu.te  may  l)e  organisnial,  or  l>e  deriveil  from 
the  products  of  oi^aniamal  mctabolism. 

Choleraic  diarrha'A  is,  in  fact,  an  inflaniiiuitionof  the  digestive  canal  caused 
hy  TBfioua  agents,  but  in  \is  results  simulating  Asiatic  cliol«ra  more  or  less 
efo8ely  ;  absence  of  the  apecific  "  comtna  "  spiriUum  of  tlie  latter  discase,  and  of  tho 
svmptoins  aigniticaiit  of  this  o^^aIU8^l'a  tnore  intimate  and  potent  influence  upon 
the  tissues  and  processes  of  tlic  lx>dy,  sernng  to  distinguish  it 

The  queatioii  of  greatest  interest  for  us  ia  concemed  with  the  behaviour  and 
conduct  of  the  bactcrial  species  which  normally  inhabit  tlic  int«stirial  caoal. 
When  of  good  conduct  tliey  serve  to  control  the  fennentative  pnicesses,  brought 
into  being  by  their  owu  acttoiift,  but  rogulated  by  reason  ot  the  aulagonisttc 
propertiea  8everally  di.'*piayed.  C<nninonly  peaceable  and  useful,  «iay  they  not, 
atiuiulated  by  fortuitous  tsurroundinga,  acquire  and  cxliihit  on  uccii.sioi)  a  power 
to  do  ovil  T  Kncouraged  by  a  novel  environment^  aflbrding  them  ahnormal  but 
more  i'ju*iily  itssimilable  fooU-stuUii,  niay  they  not  wax  more  rapidly  in  niinil>er, 
and  elaborati!  more  poisonoua  toxiiia7  Ai^pendicitis  would  apjiuar  often  to  \y& 
due  to  altered  charaot^^ristics  of  this  kind  enfIowing  miero-organistns  in  tlio  bowel 
witli  liarniful  tendencies.  Intestinal  dyspeiwia  and  fernientalion,  enteritis  (but 
a  short  step  further  forward),  acute  gastro-enteric  iiiflaiumation  can  be  initiated 
hy  similar  agents  iti  diHerent  stages  of  virulence.  The  bacillus  coli  communis, 
for  example,  IS  u  norma!  peac^cful  mhabitaut  of  the  bowel.  UsuaUj  aasisting  in 
the  struggle  against  saprophytic  organiains  and  to  check  putrefaction,  but  easilj 
iuduced,  iia  it  seema,  to  aasunie  new  roles^  and,  as  circunistancea  favoun  to  beoome 
the  active  exciting  ciiu&e  of  inflammatory  conditions  both  in  the  bowel  itself  and 
in  the  body  tissues. 

Bacteris  of  thi&  clasa  u]ay  be  aupposed  not  ouly  to  incrcase  in  rigour  and 
numbers  more  markedly  in  the  bowel  under  favourable  conditions,  or  to  elaborate 
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moro  toxic  poisont,  bat  to  bebave  in  the  same  manner  aUo  if  present  in  {ood-stnffii 
before  ingestion,  and  these  latter,  on  ffaining  the  bowe1,  may  be  able  to  work  evil. 

\Vhenever  Kastro-intestinal  catarrh  occura,  some  predisposing  cauae  mfty  be 
preclicated  with  aurety.  The  eicitiog  cause  inay  conie  from  vitliout,  or  iuay  be 
gpnerated  witliin  ;  In  either  čase  contribDtory  conditions  have  neariv  always 
procoded.  Insufliciont  food,  or  food  of  unsuitable  characters,  lack  of  iresh  «ir, 
weakened  physical  and  mentol  powcr8,  cxpo.sure  to  extremea  of  temperature, 
particularly  iJ  indoors,  with  overcrowded  and  non-ventilated  rooms,  render  the 
chance  of  an  attack  more  probabTe  aud  more  severe. 

Tho  most  potont  contributory  cauAC  of  attacks  of  choleraic  diarrhoea  in  babes 
and  flucklings  ariaes  from  the  weU-nigh  ineradicahto  belit^f  iuiplaut^  in  the 
popular  mind,  thnt  the  young  wero  never  intended  to  hifjithe  tbe  frcah  air  of 
fieaveu  except  during  the  corui>araliveiy  brief  perioda  when  thev  aro  "tuken  out." 
Unclean  lx>ttlea  and  cups,  impuro  milic,  fiKvla  uiiHuitett  for  tliem  at  their  age, 
would  often  prove  innocuouB,  for  the  body  in  healthy  circumstJinces  i«  capable  of 
much,  if  only  the  child  were  aUowed  enough  oxypen.  Of  courae,  too  little  food  is 
also  a  common  predispo^ing  oaus«,  and  when  conjoined  to  close  apartmonts  atmost 
certainly  fails  to  perniit  of  a  suooessful  struggle  againat  poisons  ingested.  No 
wonder  that  in  enfeebled,  niarasmic  children,  bot-house  bred,  but  with  less  fresh 
air  than  is  suj^plied  to  hot  house  planta,  stan'ed  of  oxygen,  the  bocteria  liud  a 
congenial  soil  in  vhich  to  increaso  and  niultiply ;  little  hindrance  here  to  their 
ronnin^  amoi:  Milk  that  is  tainted,  ao  common  during  suninier,  especially  if  the 
Bupply  la  delivered  but  one«  in  the  duy^  tou  large  a  quantity  oi  it  given  at  one 
tirne,  allowing  maay  of  tbe  bacteria  in  it  to  escape  uiv  antiaeptic  action  of  the 
stomach's  secretion,  a  dictary  composed  of  '*  bitca  of  whatever  ia  going,"  want  of 
rcgnlation  of  the  action  of  the  bowels,  constlpation  relieved  at  intervala  by  Htrong 
purgativea,— aH  are  active  or  acce8sory  niuaes  in  infants. 

It  is  probable,  alsu,  tliat  poisona  al)£orl>ed  into  the  circnlator?  Huids  of  the 
body,  e5pecinMy  those  manufactured  by  abtiormal  iiiteatinal  prooesses,  when  in 
larger  amount  than  can  be  dealt  with  by  the  livcr,  in  virtue  of  its  protcctive 
properties.  may  occaaion  an  attack  of  choleraic  diarrhcea  by  a  general  in  addition 
to  a  more  local  action  ozercised  on  the  ner\'e  cndingtt  and  fibrila  in  the  wall  of  the 
gut  during  their  transit  from  bowcl  to  vessel. 

Tbe  actual  aud  true  cau&e  of  choleraic  diarrh(i>a  is  almost  a1way8  to  be  found 
in  the  pre&ence  of  poisonous  producta  of  the  metabolism  of  Hving  forms,  and 
often  of  the  living  forma  themselves  capable  of  elaboniting  them.  Under  ordinary 
circumstances  many  of  the  active  agents  and  some  of  the  poisonous  producta  are 
nnable,  by  reaaon  of  a  lees  activity,  a  more  rapid  and  thorough  neutralisation,  to 
do  much  harm  ;  but  at  other  timea  they  uiay  be  bo  ge-nerated,  nourished,  manured, 
and  environed  a«  to  ix»8oaa  extraordinary  powera  of  developinent  and  increase. 
lostanoee  of  choleraic  diarrhoea  cauaed  bv  mineral  poisoni^,  and  many  others  of 
the  more  common  chemical  substances,  fall  to  be  discussod  more  pix>perly  under 
"Food  Poiaoning"  **Toiicology." 

The  \ictiro3  of  choleraic  uiarrhtra,  if  adults  sulTer,  as  a  rule,  Ijecause  of  their 
own  indiscretion J  from  the  folly  of  those  put  over  them,  if  iu  childlioo«!. 

The  attAcka  of  the  difieaso  are  aupposed  to  be  more  apt  to  occur  under  meteoro- 
logicul  conditions  favouring  heat  by  day  with  disjjroporttonate  cold  by  night,  or 
wEcn  the  air  ia  warm  and  moist  Hut  tliese  coiiditionii  can  have  but  little  eflect 
on  tbe  mode  or  seasoii  of  attack  unlcsa  accorapaiiying  ingrcaa  of  some  poisonous 
UjECDt  or  substance.  And  evon  then  those  who  avoid  the  inhalation  of  re  cKhaU^Ni, 
unpovoribh<>d  air,  nor  sloep  in  tbe  same,  long  Uuita,  ilnggish  action  of  Um  bowel, 
and  Uck  of  muscular  excrtiont  aeidom  are  unable  to  overcome  and  inhibit  tbe 
ogonls  introducod  into  their  bowcl  (unless  if  in  most  unusual  quantitiesX 
wuich  in  thuae  who  live  conversely  would  be  alniost  certaln  to  tind  a  fertile  soii 
unprolecteil  and  unčami  for.  Inipure  water,  tainted  mcat,  animal  ptomaiues  are 
more  commonly  met  with  in  hot  wcather  ;  in  ^Kt^  ali  bacterial  life  li  more  aotive. 

SrNFTOMfl. — /n  InfaiUs. — The  little  rictim  to  one  of  thcse  attacks  is  in 
ali  probabUity  apparently  in  a  nonnal  statc  of  health  up  to  tbe  actual  onset 
of  the  »ymptom8.  Of  a  stidden  the  ranteuts  of  the  Htomacb  are  cxpeUed, 
gcncrally  aoon  after  a  meni,  in  an  undigaeted  Btate.  and  ahnost  at  tbe  same 
tiiue  u  uoro  or  leea  fluid  discharge  tukes  plače  from  tbe  bowel.  The  dis- 
obarge  ia  acid,  ofton  green  or  greeiu8b-yelIow  in  culour.  and  oontaining  lunips 
of  undigefited  food.  In  tbe  majonty  of  cases  the  vomiting  eoou  ceoaee,  but 
■ometimoB  tbe  etomach  niay  continue  irritable  thrnughuut.     There  may  be 
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as  many  m  from  tweiity  to  thirty  motioiis  diiring  the  first  twenty-four 
hours,  the  later  dischai-ges  l>ecoming  coIourle8.s>  almost  odourless,  and  in 
fact  aimilar  to  those  of  true  cholera.  The  child  auffere  from  thirst, 
frequeuUy  most  intense;  from  abdominal  pain,  as  the  drawing  of  the  lega 
«p  against  tho  abdomen  and  crying  show;  from  local  pain  ronnd  the 
anim,  irritated  by  tlio  acrid  stoole ;  he  becoiiies  prostmted,  wizeued  in  look ; 
the  body  temperature  falls  below  nornml,  the  pulso  but  Hickere;  and  if  the 
diarrhcea  persists,  muscular  cramps,  foUowed  aoou  by  general  convulsions, 
set  in ;  death  closing  the  scene.  In  severe  cases  a  previou8ly  strong  well- 
nom-ished  child  vvilllose  vrithiu  but  a  few  honra  ali  liis  healthy  curves  and 
plumpness,  to  8how  in  his  appearance  ali  the  signs  of  extreme  marasmus. 

At  anv  stage  of  the  altat^k,  hnwever,  the  ayTnptoin8  uiay  Jialt  and 
8hortly  recede;  in  even  8eeniingly  hopeless  cases  recovery  may  reeult 
(see  "  Gastro-Intestinal  Uisonlere  "). 

Adulfs. — Few  premonitory  symptom3  asscrt  theniselves.  Severe  purging, 
with  or  without  procedent  emesis  or  gustric  nausea,  but  ahvavs  accompanied 
with  paroxy8mal  abdominal  pains,  fre^iuently  of  a  moal  agonisinj;  character ; 
the  paBsage  first  of  Iiquid  fajces,  dark  sometimea  in  colaur,  light  hued  as  a 
ndo,  irritating  and  jminiug  the  anal  surfjice,  of  more  or  lesa  foul  odour, 
becoming  more  and  more  liquid,  with  less  and  less  smeli  and  colour,  more 
frecjuent  and  copiouB,  in  time  indistingiiishable  from  the  rice-water  stools 
of  true  cholera,  lead  to  the  sharpened  fealures,  the  cold^  clanuuy  goose- 
skin,  the  intense  thirst,  the  lessened  urine,  the  cramjis  and  prostration 
significant  of  exce88ive  abatractiou  of  Uuid  and  serum  from  the  organism. 
The  prostration,  tho  cold  skin,  and  the  actual  lowering  of  body-tempei'atiu« 
whicli  nifty  occur  are  undoubtedly  as  often  caused  by  reHex  action  through 
the  nenous  centres  from  an  initation  of  the  local  tenninations  of  iiitesttnal 
nerves  as  through  actual  loss  of  fliiid,  vvhile  as  the  resultant  effect  is  to 
\vithdraw  blood  from  tlie  akiu  to  BUpply  the  inllamed  iiitestinal  tissues,  the 
discharge  of  fluid  into  the  himen  of  the  gut  is  facilitated. 

Shoiild  the  attack  proceed  to  a  falal  euding,  the  skin  beconies  cold  and 
livid,  the  face  more  pinched,  the  muscular  spasms  more  general,  although 
towaxds  the  eud  they  are  replaoed  by  a  coiuatose,  quiet  state ;  or  again,  the 
mind  may  almost  to  the  last  retain  its  fuU  consciousness.  D\iriug  an  attack 
the  iirine  is  alway8  Bcanty ;  in  fatal  cases  it  may  be  corapletely  supprcsaed 
for  some  time  before  death. 

If  the  attack  ariso  from  ingestion  of  preformed  ptomaines,  \nolentiy 
poisonouB  and  ii-rilative  in  character,  tho  tirno  wliich  elapses  l>etween  their 
ingestion  and  the  onset  of  the  symptoms  varies  directJv  with  tho  character 
of  the  meal  taken  \vhich  iucluded  tbem,  its  amoimt,  and  the  strength  of  the 
gastric  juice  encoimbered.  If  the  stoniach  be  empty,  or  ncarly  so,  and  tho 
poisonous  agent  taken  in  a  lifjuid,  tlie  8ympti>m8  occiir  mpidly;  if  in  solid 
loiTu,  a  longer  time  clapscs ;  while  if  taken  along  with  alf  the  componenta 
of  a  full  nieal,  the  onset  of  diarrha^a  niay  be  dclayed  until  eighteen  or 
twenty-fom-  houra  have  passcd. 

If  the  cause  be  due  to  organised  forms,  the  appearance  of  symptonis  is 
usually  longer  delayed,  varying  directly  with  tlie  virulence  of  the  bacterial 
type  and  the  facilities  affbrded  it  for  its  growth. 

One  fann  of  acute  diarrhcea,  in  maiiy  instauces  reaching  choleraio  in- 
tensity,  is  of  interest,  althmigh  of  donbtful  etiology.  It  is  every  now  and 
then  met  with  iu  large  institutious,  especially  in  the  writer's  experience  in 
boarding  schools.  From  no  discoverable  ca\ise  a  nmnber,  perhapa  even  the 
majority,  of  tho  inmates  will  be  attacked  almost  6imultaneou8ly  with  acute 
dianhoea.     Seldom  serious,  much  the  lai^r  proportion  of  thoae  attacked  re- 
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cover  speedil}' ;  a  nunority,  however,inay  suifer  8everely.  Froiii  what  can  such 
an  attack  ariae  ?    Not  from  food,  for  ali  eat  the  same,  aad  aH  do  not  8u£fer. 

Patuologt. — Thepathological  conditions  are  akin  to  those  of  acute  ^isiro- 
enteritU.  The  luucous  liiting  of  the  gastro-inteetinal  wall  is  acutely  iiiilamed 
over  a  more  or  less  exteQ8ive  area.  IX  the  irritaut  cause  is  very  fKiwerful, 
the  intlammatorj*  changee  nuj  spread  to  the  other  coaU  of  the  bovvel  wall. 

luveetigatiou  of  iho  watery  stools  8liow8  them  to  be  alraoet  entlroly 
composed  of  pure  seruin,  drained  hy  tlie  intestinal  glands  from  the  blood. 
From  theiu  various  fonns  of  bacteria  can  be  grown,  and  ptomaine«  may  be 
isolated  by  appropriate  iiiethoda.  The  bacUlus  coU  commimis  is  con8tAUtly, 
well-nigh  invarialily,  to  be  found. 

DIAO1NOSI8. — The  most  important  point  in  the  diagnoeis  of  choleraic 
di&rrhcea  lies  in  its  difteretitiation  fi-om  Asiatic  cholera.  This  poiut  scttled, 
it  is  of  Little  moment  to  be  able  to  distingulsh  choleraic  diarilioea  due  to 
one  spccial  form  of  poison  from  that  caiisod  by  another;  the  syinptoms  are 
practical]y  identical,  the  treatment  the  same. 

A  history  of  previotis  contact  with  infection.  early  onset  of  collapse,  of 
I066  of  vuice  and  eufeebled  pulse,  and  the  detection  of  the  oomma  bociUns 
in  the  stools  snffice  to  indicate  the  presence  of  tnie  cholera. 

Occasionally  purelv  nervous  diarrhceio  attacks  cloeely  simulate  choleraic 
diarrhoea ;  but  bere  a  mstoi7  of  fonuer  illnefisee  of  the  same  type,  of  some 
nerve  diHtxirl>ance,  the  comparatively  slight  diacomfort  or  pain  expcrienced, 
tho  charactor  of  the  dejecta,  lesa  oUeuaive  and  maybe  watery  fi-om  iho  com- 
menciement,  and  the  slover  onset  of  signs  of  exhaustion,  serve  to  point  a 
diflbrence. 

The  oocurrenoe  of  choleraic  diarrhcea  during  tho  progress  of  enteric 
fever  is  infi-e^uent,  and  can  »Raroely  be  mistaken  for  other  tlian  a  compli- 
cation  of  tlie  primary  disease,  except  when  accompanyiug  an  ambidatory 
imsiiHiK^cicd  casc. 

The  liquid  stools  cominon  in  inteetinal  fermeutative  dyspepsia  cluefly 
Gall  for  evaciiation  in  the  moming  hoiirs,  aro  intenae]y  fcetid  and 
fteciUent,  and  accompanied  by  much  llattdeuce. 

The  symptomB  attendaut  on  colitis,  mucous  and  membranous,  and  tho 
distinctive  characters  of  the  motions  in  these  conditions,  as  »'ell  as  tlie 
differential  signs  of  dy8entery  and  dy8enteric  diarrhoea,  are  treated  of  under 
their  several  headings. 

PitOGNOsis. — UcdeBa  among  iufants,  old  people  with  weakened  powcr  of 
resiHtance  or  with  fechle  hcarts,  or  in  cluonic  tnvalids  of  little  viiality, 
oholeraic  diarrhcea,  when  iudcpendent  of  ptomaine  poisoning,  is  seldom 
(at*l,  although  seeming  on  many  occasious  to  ncarly  forebode  death.  In 
infanta  fe<l  improi)erly,  houKed  in  badly  ventilated  or  unventilated  rooma, 
it  proves  very  fatal.  In  adidts,  when  uncomplicatod,  and  where  proper 
ohancea  for  iTenliiiiMit  urf  nhtainable,  it  rarely  causes  death,  mUess  it  be  the 
reeult  of  poisoning  by  ptomaines  taken  with  the  footi  in  sulhcieut  quantiiy 
to  overpower  ali  means  of  successful  reeistance  or  treatmenL 

Tbkatmkvt. — Slarvation  is  the  bcst  line  of  treatment  in  both  infantile 
and  adult  choleraic  diarrhaia;  cold  or  iced  water,  and  in  adidts,  aerated 
water,  if  demi-etl ;  if  well  tolerated.  a  little  milk  and  Ume  water  may  be 
given ;  reat  tho  affected  part«.  In  such  cases  one  or  even  two  dajs  ma^  eaaily 
paai  vrithout  nourif«liinent  being  taken.  In  infaiite.  nnless  the  diarrbosa 
eeues  carly,  tliis  should  be  a  couijUint  rulc ;  ignoro  tlic  protest«  of  paronta 
or  rclativee.  In  adulle  when  a  deeire  for  fooil  returus,  apart  from  tho 
simple  craving  for  fluids,  milk  diet  may  bc  6afcly  begnn. 

In  adult«  tho  les«  medicine  given  the  better.    Cold  or  iced  water,  hot- 
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water  boltles  t-o  the  feet  and  lega,  hot  poultices,  with  or  without  mufitard, 
over  the  a1xlomen,  and  plei)ty  of  fresh  air  generally  suffioe  to  arreet  the 
8ymptoms.  The  administration  of  opium  or  inorphina  ia  of  questionable  pro- 
priety.  Tho  poiaon  in  the  alinicntary  tmct  merits  removal  rather  than  deten- 
tion ;  but  if  the  pain  be  great,  and  the  reflex  neiToua  prostration  prououuced, 
free  use  of  opium  will  help  to  rcmovc  anj  chauce  oi  iminediato  collapsc. 
If  the  [Mitienl  1«  in  a  less  prostrale  stale,  the  appUcation  of  wanutn,  a 
ainall  dose  of  calomel, — large  dosee  of  calomel  are  daugerous,  while  small 
amoimtB  are  bettcr  fittcd  to  oct  antiseplicaily,— aud  lialf-ounoe  or  evon 
ouuce  dosea  of  wlu8ky  or  brandy,  often  arre«t  the  symptom8.  If  paiuful 
ci*araps  supen-ene,  etherisation  is  advisable,  indeed  the  calmative  effoct  of  an 
anaeathetic  upon  the  whole  nervous  system,  and  tlie  relief  obtained  from  the 
paiu  of  cramp  aud  (vom  tlie  local  abdominal  pain,  suggest  that  an  earlier 
employment  of  an  aniesthetie  in  such  cases  might  prove  of  great  Bervioe. 
If  seen  early,  adininiatration  of  castor  oil  and  laudanum  together  act  weU, 

Should  the  etoniach  be  restive  and  reject  the  Blimulaut«  ordered,  or  the 
patient  continue  to  retch,  dilute  bydrocyauic  acid  may  be  given,  or  tea- 
spoonfuls  of  brandy  and  water,  in  which  ono  di-achm  of  the  špirit  is  added 
to  two  or  three  ouncea  of  water,  the  dose  to  be  repeated  every  few  minutea 
if  vomiting  threatcn.  Should  the  diarrhoea  be  unchcckcd  by  such  measurcs, 
the  sedative  powers  of  opium  or  inorphina  niay  be  called  upon.  The  most 
efficacioua  method  undoubtedly  Ues  in  the  use  of  morphina  suppositoriea 

A  day  or  two  after  the  activo  Bymptom8  have  abated,  especiaUy  if  they 
have  l>een  arrested  hy  the  use  of  opium  preparations,  a  full  dose  of  castor 
oil  may  be  given  with  8afety  to  clear  out  ali  that  lemaina  in  the  boweL 

Tlie  general  indications  for  treatment  niay  be  summetl  up  in  a  few 
word8.  If  the  patient  appeara  to  be  strong  enough  to  bear  it,  lemove  the 
exciting  cause;  if  collapsed,  and  in  danger  from  pereisting  exhauatiug 
diachai-gea  from  the  bo\vel,  stimulate,  and  introduce  morplmia  in  a  siipposi- 
tory  or  imder  the  skiu  ;  in  ali  cosea  apply  warmth  to  the  abdomen  and  the 
lower  limbs,  stop  ali  food  by  the  mouth, — in  adults  niilk  may  be  allowed, — 
incidcate  rest,  and  secure  the  prescnco  of  fre-sh  air. 

LITERATURE.— 1.  Articlca— "Cholcrm,"  "Colon,"  "DiftiTbM,"Bnd  "aftstro-lnteBtinal 
DUorders. "— 2.  BorrHARD.  AtUo-lHloxicalim,  tr»iisl«tcd  by  Oliver,  Pbiladelnht«,  1894.*- 
3.  NoTHNAOKl,.  Die  Erl-rankuTujai  drs  Dnrm£X  und  rf«»  Pf.ritttnr.mii,  Wien,  1898.— 4.  Bose 
aiid  BlaNi'.  Arch,  d  mAi,  exi>iTivuiU.  t.t  datuU.  pathol.  viii.  J8&2. — S.  Hbrx.  Vtr 
Stbrun^eii  dts  FerdauHtu/tappartUes  al$  UitacJie  und  Folgc  andercr  Etkrankungai,  Berlin, 
IfiSS  {witli  roferoDcen). 
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The  name  "chorea"  has  unfortunately  been  applied  to  a  number  of 
entirely  different  complaints,  the  common  feature  in  aH  "choreic"  diseasea 
being  the  occunence  of  iuvoluntary,  irregular  muscular  movemente. 

Common  Cjiorsa 

(Chorea  Minor;  Sydenliam'a  Chorea;  St.  Vitu8'8  Dance)  consiats  in  a  group 
of  characteristic  Bjiuptoms  of  subacutc  on&et  and  chiefly  occurring  in  children. 
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Etiologv. — Age, — Chorea  is  e8scntially  a  disensc  of  childhood  ftnd  adol- 
eecence,  the  vast  majority  of  casee  occurring  between  tbe  ages  of  fivo  and 
fifteen  year8.  After  fifteeu  j^ears  of  age  chorea  is  inuch  lesa  conunon  as 
a  primary  atUck,  allhough  socond  and  third  attacks  are  by  do  means 
uncommoa  aftor  puberty.  After  the  age  of  tvrenty  chorea  becomes  Btill 
less  fre^uent,  although  do  age  is  esempt  and  the  disease  may  develop  even 
up  bo  au  advanced  age,  aa  in  one  form  of  chorea  seniiis. 

Sfjc. — The  female  sex  ie  much  more  liable  lo  this  dieeaae  than  the  male, 
the  average  proportion  being  three  girls  to  one  boy.  After  the  age  of 
fifteen  there  is  a  stili  greater  preponderance  of  female  patients. 

Hereditarif  InfueTice. — A  family  diathesia  toward8  rheumatism  ia  very 
common,  aud  stiould  be  inquired  for  in  every  čase  of  cliorea.  In  a  couaider* 
abld  proportioD  of  caees  a  faniily  history  of  uervous  diseases  can  also  be 
obtaiued. 

Rhtumatism  and  Endoeardiiis. — Eiperience  shovvs  that  a  very  large 
aumber  of  casea  oocur  in  patients  who  have  had  articular  rheumatism. 
Many  patients  develop  rheumatism  in  the  course  of  an  attack  of  chorea 
or  at  a  6ubsequent  period.  Also  maiiy  caees  of  chorea  are  preceded  or  fol- 
lowed  by  endocarditia.  The  endocarditis  is  Hometimea  diacovered  for  the 
first  timo  duriug  the  course  of  the  chorea,  and  it  is  rare  to  hnd  a  patient 
with  a  second  or  third  attack  of  chorea  in  vhom  the  cardiac  sounds  are 
Dormal. 

In  a  recent  aeries  of  forty-one  consecutive  casee  of  chorea,  in  twelve  of 
them  (inchiding  n  primigravida)  there  was  a  hi5tory  of  previoua  rheumatic 
tttver ;  another  patient  developed  pain  and  snelling  in  both  wri8t  joints 
\vhilst  under  obsen-ation,  witbin  a  week  after  the  onset  of  the  chorea; 
whilst  another  primigravida,  who  had  previously  had  two  attacks  of  chorea, 
developed  pain  and  8weUing  in  one  knee  joint  a  fortnight  after  the  com- 
menoement  of  her  attack  of  chorea  gravidarum.  Of  tho  remaining  tvrenty- 
seven  caaes,  fifteen  had  a  strong  family  history  of  rheumatic  fever,  vrhilat 
in  the  remaining  twelve  there  waa  no  history  of  rheumatic  fever  either  in 
the  patient  or  in  the  patienfs  ncar  relations.  Yet  out  of  these  twelve  no 
fewer  than  five  had  mitral  regurgitation,  one  had  mitral  stenosis  which 
ultimatcly  prored  fatal.  aud  only  8ix  had  no  ralvular  aflection  of  the  heart. 

Scarlet  fever  with  arlliritic  manifestationa  is  recorded  in  a  few  cases  to 
have  been  a  direct  antecedenb  of  chorea. 

Fri^fU,  emotion,  (raumaiism  or  some  variety  of  shock  to  the  nervoua 
8ygtem  is  a  faLrly  common  antecedent  to  an  attack  of  chorea.  althougli  the 
nujonty  of  c-ases  develop  without  such  an  exciting  cause.  Stili  a  hi8tory 
of  some  fright  or  shock  is  obtained  in  from  twenty  to  thirty  per  cent  of 
caaee.  Mental  emotion  as  an  alleged  exciting  cause  is  more  common  in 
adoleMoents,  from  the  age  of  sixtcen  upwards,  than  in  childhood.  But  the 
8tudy  of  a  number  of  caaes  of  chorea  attributed  to  euiotion  shows  t)mt  the 
va«t  mjijority  of  thcm  occur  in  constitntions  which  aro  alreA<Iy  rlteumatic. 
Moreover,  the  liiBttiry  of  iiicntal  shock  is  often  an  iudefinite  oue,  aud  oarlv 
choreio  6ymptoms  are  often  preaent  before  the  adveut  of  the  emotion  which 
exaggerated  themu  fn  the  above  eeries  of  forty-ono  časen,  fifteen  gave  a 
historj  of  some  fright  or  mental  shock,  but  of  these  fifteen  only  one  was  free 
from  evidence«  of  rhenmatism,  tvrelve  of  the  others  having  either  hud 
rhL'umatic  fever  or  mitral  diieaae  nnd  tho  remaining  two  having  a  very 
strong  fAmily  history  of  rheumatic  fever. 

It  used  bo  be  thought  that  chorea  may  spread  from  one  patient  to 
another  by  imitation.  Small  epideraics  of  choreiform  movement«,  auoh  as 
have  now  aud  then  t>eou  recorded  in  girla'  boarding-ecboola,  are  r«aUy 
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hjrsterical  in  nature  and  not  truly  choreic.  A  prinmrilj'  choreic  cbild, 
hovvever,  may  have  a  reUpse  of  true  choroa  from  tbe  eicitement  of  seeing 
another  patient  ivith  a  siiuilar  ftlfection. 

The  presence  of  worms  in  the  intestinal  canal  has  been  believed  by  aome 
to  cause  the  disease  in  certain  oises  by  reflex  irritation.  6ut  in  the  above 
&erieB  of  cases  the  only  čase  of  chorca  in  a  child  with  tape-worm  occurred 
in  a  j^rl  \vho  had  previously  had  an  atlack  of  rheuniatic  fever. 

FrfQyxancy  undoul;itedly  ncts  as  an  exciting  cause  in  certain  palients, 
the  disease  dcvuloping  in  tlio  early  months  of  gestation,  U8ually  from  the 
third  to  the  fifth  month,  either  in  pi'eviouBly  healthy  palieuta  or  more 
fre<iuently  in  casea  with  a  previous  historj  of  rheumatism  or  of  actual 
ohoreu.  Young  primigra\'idaj  are  cbiefly  so  affected,  frequenlly  unmarried 
girlfi.  The  connection  betweeu  the  chorea  and  the  pregnancy  is  so  dose 
a  one  Ihat  wbeu  the  pregnancy  comes  to  an  end,  either  in  a  uonual  manncr 
or  by  abortion,  the  chorea  ceases.  Freqnently  tho  diseaae  recui-s  with 
succeeding  pregnancies  {vide  "  Chorea  Gravidarum  "). 

SvMPTOMS. — The  disease  is  gi-adual  in  onset,  U8nally  taldng  a  day  or 
two  to  develop  6ufficiently  to  call  attcntion  to  the  presence  of  any  abuoi- 
maUty.  The  patient  is  ofteu  fretful  and  more  in-itable  thau  nsual ;  then 
reatless,  wriggljug  movements  ai-e  obeerved  in  the  limlfs,  face,  aud  trunk. 
Tbe  cliild  nt  school  cannot  Bit  stili,  and  the  teacher  compluini?  that  the 
patieDt'8  bandwTiting  is  clumsy  and  untidy.  Often  the  patient  dxopa 
thinga  aiTddeiily  out  of  the  hand.  Sometimes  thia  condition  is  not  recog- 
nised  as  being  re&Uy  duo  to  disease,  since  a  degree  of  motor  restlessnees  is 
present  in  many  cbildren  during  mental  embarraasment  or  other  emobion. 
The  choreic  child  in  often  conaidered  ot  first  to  be  merely  badly  beUaved, 
but  as  the  8ymptoma  develop,  it  becomes  e\'ident  that  there  is  Boiue  under- 
lying  diseaaed  condition. 

In  a  typical,  fully  developed  čase  of  chorea  tbe  8ymptoni8  may  be 
claasified  into  various  groups,  viz. :  («)  irregiilar,  involuutarj- movements; 
(&)  inco-ordination  on  atteiupted  voluntarj' movements;  (c)  ^catcness  of  tbe 
affected  limbs;  ((/)  a  variable  ainount  of  pejchical  disturbauce. 

The  invgular,  involuntary  movements  are  qmtc  clmractcristic,  They 
are  of  a  twi8ting,  \vnggling,  tossing  type,  quite  irregular  in  tirne,  aud  con- 
Btantly  varying  in  character  and  £gree.  The  patient  cannot  stand  or  edt 
stili,  but  is  in  a  state  of  continual  motor  restlessness — "  fidgeting."  Tlie  move- 
ments are  u9uaUy  firat  noticed  in  the  arm  or  face,  tho  legs,  aa  a  nile,  being 
less  affected.  The  slioulder  may  be  8uddBuly  slirugged,  the  arm  abducte*! 
or  addiicteil,  the  elbow  flexed  or  exteuded,  the  hand  pronated  or  aupinated, 
the  fingers  spread  out,  flexed,  or  extcnded,  and  these  sudden  irregular  move- 
ments are  ofteu  combined  in  a  complex,  confused  fashiou. 

Similar  movements  are  also  seen  in  the  face.  The  brow  may  be  8iiddenly 
vmnkled,  or  brief  grimaces  may  be  made,  the  mouth  l>eing  drawn  to  one 
side,  the  lower  lij)  everted,  the  mouth  pursed  up,  tbe  upper  teeth  exposed, 
or  the  eyes  8crewed  up.  The  ocular  muscles  also  participate,  the  patient 
doea  not  fix  objects  8teadily,  but  looks  reatle!«sly  liitlier  and  tliiLber  aud 
may  now  and  then  squint  momentarily.  The  Jaw8  may  open  and  shut 
irregt»larly,  the  tongue  may  bo  roUed  about  in  various  directions  and  not 
infrequently  it  is  bitten  by  a  sudden  involuntary  snap  of  the  teeth.  Some- 
times the  soft  palate  is  seen  to  move  irregularly  up  and  dovm.  The  move- 
ments of  the  muBcles  iu  and  around  the  mouth  may  pi-uduce  peculiar 
sucking,  smacking,  or  slobbering  noises. 

The  tnmk  is  often  rotated  to  one  side  or  the  other  and  the  head 
suddenly  tumed  in  various  directions.    Eespiration  is  frequently  jerky  and 
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iiregoUr.  Tbe  action  of  the  diaphragm  is  oflen  overshado^ed  hy  ihac  of 
the  intercostaU  and  of  the  estra  mu^Jes  of  renpiration.  Sometinies  the 
diaphragm  and  iDtercoetala  couLract  altemately  instead  of  8yQchrouotifily. 
In  a  few  cases  the  laijngeal  muscles  are  affected,  so  that  jerky  laryiigeal 
Doises  or  groans  are  produced. 

Choreic  niovements  in  the  lega  are  usuallj  of  a  much  leas  complicat«d 
type  than  in  the  upper  estremiiies.  The  patient  cannot  stand  placidly. 
sometimee  one  foot  ia  moved,  aometimes  the  other.  Walkiug  is  ouly 
impured  in  severe  casea.  The  kneee  may  snddenl/  mve  way  during  pro> 
greesion,  or  the  movements  of  the  lega  may  be  so  riolent  that  the  patient 
IS  unable  cven  to  stand. 

Tbe  cboreic  moveuiente  rary  in  degree  in  different  casea,  front  the 
slightest  restlessness  of  the  fingers  to  the  wildest  and  most  violent,  irregular 
momnents  of  ali  the  ToluQtdry  muscles  of  the  body.  Tlie  affected  jointB 
tae  impetuoii8ly  fleied,  extended,  rotated,  or  circumducted,  and  in  severe 
caaes  tne  Limbs  and  trunk  may  be  thTown  about  so  violently  that  the 
patient  may  fall  out  of  bed,  or  may  bruise  or  cut  the  bony  prominencee  of 
the  head,  tnink,  or  limbs  by  throwing  tbem  against  surrounding  objects. 

The  moveuieuts  usually  coiumeuce  in  the  liand,  spreading  later  to  the 
face,  tnmk,  and  leg.  They  geuerally  aflect  one  side  of  the  body  earlier 
and  more  severely  tnan  the  other.  Often  they  remain  confined  cntirely  to 
one  side  {hemichorea).  In  a  few  caaes  they  uiigrate  completely  from  one 
side  to  the  other.  As  a  nile,  in  right-handed  patients  the  left  side  is  more 
oomiuuuly  affected  than  the  right;  but  tlus  is  not  invariably  the  čase. 
Sometimea  the  movements  atfect  botli  sides  with  equal  iQtensity. 

VolunUirj'  movements  are  more  or  lesa  interfered  with,  when  involuntary 
choreic  movomenta  are  going  on.  The  patient  eiecutes  voluntaij  move- 
ments haatily  and  8pasmodically  as  if  attempting  to  seize  an  instant  when 
choreic  movements  are  abaent  Sometimee,  however,  voluntary  movements 
are  almost  eteady,  whilst  involuDtary  movements  arewell  marked,  but  more 
commonly  choreic  movements  are  increased  by  voluntarv  niovement.  A 
good  test  for  slight  cases  of  chorea  is  to  make  the  patient  hold  up  both 
hands  for  a  few  seconds  above  his  hcod  with  the  fingers  outstrctched. 
This  UBually  succeeda  in  bringing  out  a  fow  irregular,  wriggUug  movements 
of  the  tingers  on  the  atitected  side.  Or  make  the  choreic  patient  8queeze 
one'8  Imnd,  and  the  grasp  is  pcrcoived  to  be  sudden,  spasuiodic,  aud  ill 
sustaiued.  If  the  graspe  be  compared  on  the  two  sides  iu  a  čase  of  hemi- 
chorea,  it  will  be  found  that  the  grasp  on  the  choreic  side,  although  more 
suddcn,  is  yet  actually  weaker  than  on  the  unaffected  side.  Sometimes 
when  pieking  up  objects  the  patient  mokee  a  suddcn  djish  for  the  artiolo 
and  oftvn  drope  it  after  securing  it  Somotimee^  again,  the  patient  has  a 
diflicuJty  in  lotting  go  an  object  when  he  wiahefl  to  do  so.  Tlius  in  feeding 
himself  he  oftcn  drops  his  cup,  and  scatters  his  food  about  the  table  Mith 
his  kniftt  and  fork. 

Id  tbe  lower  limbs,  iu  additiou  to  tbe  invoIuntary  movomeuta  already 
dascribed,  the  gait  may  be  pecuUarly  altered.  The  knees  may  Buddenly 
giTe  WBy  during  walking,  causing  the  patient  to  fulL 

Wlicn  the  tongue  is  protruded  it  is  shoi  out  8uddenly  and  pulled  in 
again  ^vith  a  Jerk.  Articulation  is  oftcn  jcrky  and  indistinct.  nords  are 
•Eot  out,  8uddf.Dly  cut  short,  or  intetrupted  by  the  irregular  rt>flpiratory 
moTvmeDta.  In  bad  casea  the  speech  may  be  quito  unintt>lligiljK',  or  the 
patient  may  speak  only  in  whispers,  or  may  cveu  absolutely  refune  to  speak 
at  ali  for  dafs  or  weekB.  In  the  Utter  Instance  there  is  a  superedded 
paTohicol  element  preeent. 


Severe  affection  of  the  lipe,  tongue,  and  phar)-iix  may  cause  inco- 
ordination  of  ewallowing,  and  the  general  Dutrition  may  thereby  be  gravel^ 
aftected. 

The  motor  unrest  is  greatly  increaeed  by  emotional  stafces.  The  cxcite- 
meut  of  a  medical  cvamination  often  rendere  the  movementa  much  more 
violent.  Scolding  the  patieut  by  teachers  or  parents  only  niakea  the  child 
more  rcHtless.  Somctinios  the  patiout  slccps  badly.  As  a  rulc,  during 
aleep  tlie  choreic  uioveuieuts  entirely  cease ;  but  iii  very  rare  cases  exactly 
the  reverse  condition  is  foiind  {ckorea  nocturna),  in  which  the  movementa 
are  greatest  during  aleep,  disappeaiing  almost  complet6ly  when  the  patient 
is  awake. 

A  considerable  d^ree  of  muacular  weakn£fi8  is  cominon  in  chorea,  and 
in  some  caaes  this  m&j  be  bo  eevere  that  the  patient  is  unable  to  raise  a 
liiiib  froin  the  bed,  although  HliL^ht  restlfss  movemouts  are  seen  going  on 
irreg^ilarly  in  the  \veakened  liiuba  But  the  patieut  can  alway8  execute 
voluntarr  movomente,  however  feebly,  at  ali  joints  in  the  apparently 
paralvaed  limbs.  There  ia  never  complete  paralvsis  of  any  group  of 
muscles.  Such  cases,  where  the  weakues8  ia  out  of  ali  proportion  to  the 
choreic  moveinonts,  have  been  tenucd  "paralytic  chorea,"  and  in  mttny  of 
them  the  choreic  uiovements  are  only  elicited  on  attempted  voluutary 
movement.  In  some  cases  muecular  pareaia  is  the  earliest  aymptom  of  the 
disease.  The  patienfs  relations  notice  that  the  child  ušes  one  arm  less  than 
the  other,  and  ftDa]Iy  that  he  does  not  uae  it  at  alL  As  the  disease  recovera 
the  pareais  fades,  and  the  choreic  movements  become  more  evident. 

The  muscles  remaia  normal  in  volume.  Their  electrical  excitabiljty  is 
anmotimes  incrcfujed  on  the  affectcd  aide,  both  to  the  continuoua  current 
aud  to  iuduclion  shocks. 

Sen8ory  abnormalitiea  are  more  frequent  in  chorea  than  it  is  generally 
supposod.  It  is  tnio  that  choreic  patienta  do  not  ii8«aUy  complain  of  pain, 
uumbness,  or  any  abnormal  feeling,  but  if  the  cutaneous  Bensibility  he  care- 
funy  tested  in  every  čase,  it  will  be  found  that  a  considerable  proportion  of 
{Mitients  exhibit  a  slight  degrcc  of  blunting  of  sensution  on  one  side  of  the 
bodv.  This  wa3  so  in  ten  casea  out  of  forty-one  in  the  above  aeries.  Such 
hemi-anasthesia,  when  present,  is  tthvaya  on  that  side  of  the  body  on  which 
the  choreic  movements  are  most  marked.  Sometinies  tbe  visual  fields  aro 
conceutrically  contracted,  and  the  acuity  of  ^^8iDn,  smeli,  taste,  and  hcaring 
may  be  diminished  on  the  preponderatiugly  choreic  side,  with  or  without 
slight  Jiemi-anjeethesia  to  touch  or  pain.  Such  affection  of  the  special  aensea 
ia  8trougly  suggestive  of  a  hyRtertL;al  element  6ni>eradd«l  lo  the  chorea,  but 
the  frefiuency  of  hemi-anfieathesia  is  very  striking.  The  hemi-anfcsthesia 
of  chorea  is  very  slight  in  degree,  and  can  only  be  detected  by  carcful  com- 
pariaon  of  corresponding  points  on  oppoaite  sidea  of  the  body.  When  this 
13  tried  a  considerable  proportion  of  patienta  will  be  found  to  perceive  light 
touches  aud  pricks  more  acutely  on  one  side  than  on  the  other,  and  the 
boun<lary  of  this  area  of  bhinted  sensibilitj  will  alway8  be  found  to  lie 
in  the  middie  Lne  of  the  body.  Sometimes  the  trunk  and  limbs  are  alone 
involvcd  in  the  liemi-an»>sthesia,  tbe  face  and  scalp  eacaping. 

As  to  the  rGflexea,  the  skin-reileKes  are  occa8iona11y  diminishG<l  on  the 
hemi-ansestlietic  side.  The  deep  refiexea  may  be  normal,  but  sometimes 
they  are  diflicult  to  elicit  In  other  casea  we  may  find  the  "  choreic  knee- 
jerk."  This  differs  froui  the  lieallhy  knce-jcrk  in  the  fact  that  when  the 
patellar  tendon  is  tapped,  inatead  of  the  normal  brisk  contraction  of  the 
quadriceps  exteu80r,  foilowed  at  once  by  a  sndden  relaxation,  the  knee  in 
such  choreic  cases  ia  8uddenly  extended  to  its  full  estent  and  remaina  so 
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for  a  second  or  two,  the  fooc  and  toee  meaDwhile  exhibitiiig  irregular  choreio 
morementa.  Ordinarilj  the  sphincters  are  normal,  except  in  vei^  bad  oaaes 
vhen  extreme  mental  dulness  causes  incontinence  of  urine  and  faicea. 

In  chorea  the  optic  discft  are  normal.  In  rare  instanccs  aligbt  optic 
neuritis  bos  been  obeerved.  Tbis  is  probably  not  referable  to  the  ohorea 
itaelf,  but  dne  to  some  other  concomitant  cause.  The  pupila  are  oft€u 
dilated,  but  thej  react  nonually.  Tfae  temperature  is  normal,  except  iu 
very  severe  cases.  when  it  may  rise. 

In  the  mnjoritj  of  caaes  a  pBychical  element  is  present.  This  may  be 
trivial  in  degree,  merely  amounting  to  a  cert&in  irritabilitj  of  temper  or  a 
tendency  to  cry  or  to  giggle  on  Blight  provocation.  Sometimes,  hovrever. 
there  is  impainnent  of  memory  and  distinct  mental  dulness.  The  mental 
element  mnj'  I«  quite  out  of  proportion  to  the  Beverity  of  the  other  symp- 
I  toms.  McnUil  allection  is  more  common  in  adolescenta  than  in  young 
children.  It  U8ually  takes  the  form  of  depressiou.  Hallucinations  may 
develop  with  delirium,  and  the  patient  may  pasa  into  a  state  of  violent 
maniacal  excitement.  This  maniacal  form  {ehor€a  insaniem)  reachea  ite 
maximum  intensity  at  the  acmo  of  the  chorea.  It  may  last  severni  weeks. 
and  generallv  paases  ultiuiately  into  a  coudilion  of  mental  a{>athy  in  vrhich 
the  patient  lies  in  bed  like  a  log,  refuses  food  and  passes  both  urine  and 
fceces  into  the  bed.  As  the  patient  8lowly  recovers,  there  is  often  a  tran- 
sient  stage  of  mild  delirium  with  "  persistent  ideas."  Severe  mental  Bymp- 
toms  are  more  common  in  the  chorea  of  pregnancj  than  in  any  other 
\'uhety  of  chorea.  The  ultimate  prognoeis,  however,  as  a  rule  is  good; 
most  cases  of  choreic  in8anity  recover  completely. 

The  unne  in  chorea  conUiins  an  excessive  amountof  urea,of  phoephatee, 
and  sometimes  olso  of  ha'matoporphyriD. 

COUPUCATIOKS. — Of  these  the  most  important  is  endocarditis,  vrhich 
oocurs  60  frequently  that  it  may  almoet  be  considered  as  part  of  the  disease. 
Choreic  endocarditis  chiefly  aOects  the  mitral  orifiee  and  is  U8ually  of  the 
simple  tj^pe,  The  lieart  frequeatly  recovers  complet«Iy  and  its  bruits  entirely 
diaappear.  Sometimes,  however,  the  vaUes  mfty  remain  permanently 
damaged.     Ulcerative  endocarditis  with  emboliam  is  rare. 

Acut«  articular  rheumatism  may  preoede,  accompany,  or  follow  an 
attack  of  chorea.  When  occurring  6imultaneoualy  with  chorea.  it  is  usuaUy 
mild  in  type,  evidenced  chiofly  by  jaint  pains  and  moderate  pyrexiu,  with 
HtUe  or  no  joint  svelliug  to  Ite  mude  out  od  objective  examination. 

Some  choreic  children  havc  chanicteriHtio  "  ttuhcutanoous  rhcumatic 
nodules."  varring  in  size  from  that  of  a  pea  do\s'nwards  to  that  of  a  sago- 
grain.  They  are  distributed  moet  commonly  along  the  subcutaneous  bordera 
of  the  ulna  aod  tibia,  alao  around  the  ell>ow,  knee,  and  ankle  joints.  and 
along  various  tendons  around  the  wriBt8  and  anklee.  Sometimes  tbeee 
nodules  are  only  diacoverable  duhng  the  attack  of  chorea.  ErytbeinA 
nodo0um  ia  sometimes  present.  A  fminful  contracture  of  the  palmar  fasoia 
inay  aiao  oocur  during  chorea.  olearing  up  under  anti-rheumatiu  treatment 

Casee  of  chorea  with  intense  mental  8ymptom8  have  already  been  re- 
ferred  to.  Such  maniacal  cases  ocour  chietiy  in  adults,  and  eBpecially  in 
the  preenant  state. 

Epilepsr  as  a  complication  is  very  rare.  Hy8teria  may  complicate 
chorea^  *nd  hvsterical  moveuents  may  sometimes  simulate  chorea;  but 
th«  pTootised  obeerver  has  UBually  little  dillicultv  in  recognisiDg  the  exist- 
enoe  of  a  hystcrical  elemont  when  present  Hystcrtcal  movements  are 
UBaaUy  Bomewhat  ditferent  in  type  from  those  of  true  chorea,  they  are  oft«n 
Bodden  and  ahook-like  and  tend  to  be  moro  rhythmical  than  in  true  chorai. 
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DuBATlON. — Tlie  dumtion  of  an  attack  of  chorea  is  very  variable.  The 
more  severe  the  attack,  the  loager  will  be  its  probable  duration.  The 
average  duration  is  frora  t\vo  to  three  montlis,  but  aa,  attack  iuay  cleor  up 
in  two  or  three  weeks,  or  it  inay  laat  8ix  luouths  or  loDger.  Ouly  in  excep* 
tional  cases  does  chorea  peraiat  continuou8ly  for  a  jear  or  more. 

Ah  a  rule,  the  older  the  patient  ia  when  first  affected  by  chorea,  the 
longer  is  the  duration  of  the  attack  likelj'  to  be. 

Chorea  is  a  diseuse  wliich  is  vcry  proiie  to  recur.  One  or  two  relapses 
are  conimou,  and  as  many  aa  niue  rebipses  have  been  recorded.  The 
interx'al8  bet\veen  two  euccessive  attacks  vjiry  froiu  a  few  week3  to  several 
years ;  the  average  interval  is  about  one  year.  lu  some  cases  the  patient 
haa  an  attack  of  chorea  reg:ularly  at  a  certain  season  of  the  ye»»r  for  several 
Bucoessive  yeai'8 ;  but  jis  a  rule  the  attacks  recur  at  quite  irregular  intervals. 
Belapses  are  oftcn  slighter  in  8eTerity  than  tho  primarj  attack,  but  the 
reverse  is  soinetimes  the  čase. 

PBOOK09I8. — In  most  cases  recovery  is  complete,  the  inco-ordinatiou 
gradually  ceases  and  at  last  the  involuntary  movements  fade  away.  Serions 
cases  are  tliose  in  which  the  movements  are  of  extreme  nolence  and  in  which 
insomnia,  delirium,  and  rapid  cmaciation  supervene,  Thosc  niay  end  fatally 
from  exhauHtion.  Sometimes  death  resulta  from  rlieumatic  fever  \vith 
hypei'pyTesia,  or  from  cardiac  failure  socondaij  to  valvular  disease.  Injuriea 
to  the  skin  produced  by  the  \ioleuce  of  the  choreic  movements  may  result 
in  intractable  aores  and  the  patient  may  die  from  pjeemic  infection. 

In  the  common  chorea  of  childhoocl  the  danger  to  life  is  Imt  slight,  the 
average  mortality  lieing  les.s  than  three  per  cent.  Most  of  the  fatal  cases 
are  first  attacks ;  death  from  a  recurrencc  is  rare.  Chorea  occurring  for  the 
firat  LiniR  at  or  affcor  pubcrLy  is  much  more  dangerous,  since  severe  heart- 
lesiona  are  more  frequeut  than  in  the  cliorea  of  childhood. 

Choi*ea  in  pregnancy  is  stili  more  serious,  nearly  twenty-tive  per  cent 
of  cases  proving  fatal.  In  such  cases  the  choreic  movements  are  usuallj 
very  violent,  mental  coraphcations  are  common  and  eevere  endocarditis  is 
relatively  frequenL  Mauy  cases  aliort,  and  in  the  patient's  cachectic  state 
abortion  or  even  normal  labour  is  dangerous. 

In  extremely  rare  casea  juvenile  chorea  may  peraist  as  a  permanent 
chronic  disease,  with  or  without  slight  remiasions,  in  spite  of  aH  tre^tment. 
This  form  of  chorea  is  commoner  in  males  than  in  fcmales,  and  seems  to 
bo  less  definitely  associated  with  rlieumatism  and  endocarditis  than  ordinary 
chorea  is  {vide  infra,  "  Chronic  Progressive  Chorea  "). 

Choi-ea  developing  after  middle  lile  is  much  more  likely  to  1>e  a  |>erma- 
nent  disease  than  the  juvenile  form. 

Patbou»oy.— Chorea  hos  a  clinicnl  rather  than  n  pathologieal  csistence,  and 
the  diaeasB  is  at  present  elassed  amongst  "  fuuctlonnl "  disonjers.  PraL':tically 
nothing  ia  known  of  iU  essential  pathology.  It  is  only  in  nevere  and  eomplicated 
CAses  tiiat  the  cUsease  ia  fatal  ana  at  post-niort<!m  esaminations  very  varicd  and 
inconstant  appearanceB  have  been  fonnd,  amongst  vhich  may  he  mentionod  general 
hTjKrviaia  oi  tho  brain,  embolism  or  thrombofiia  of  cerebral  vessels,  and  minute 
perivaacular  heemorrliages  in  the  brain  and  splnal  oord.  Sometimes  fine  ehangea 
in  the  nerve-cells  of  the  central  ganglia  havo  alao  been  described.  Butan  insur- 
mountnble  objection  to  the  acceptance  of  any  one  of  the  above  as  the  essential  Icsion 
of  th«  diseose  lies  in  the  fact  tliat  &ny  or  ali  of  these  changes  maj  I)e  absent  and 
the  rcsults  of  examination  may  be  n^ative,  tlie  brain,  spinal  cord,  and  peripheral 
ncrves  apnearing  absolutelj  normal — so  far,  at  least,  as  the  present  methods  of 
ncuro-patnolc^ical  reaearch  enable  us  to  judge,  Recent  endocarditis,  however,  is 
found  in  a  ^rcat  majority  of  fatal  caaes  of  chorea. 

Some  timo  ago  the  disoase  was  Huppo»od  by  some  to  be  duc  to  CKtensive 
capillary  emlx>Usai,  and  this  view  was  uiouglit  to  be  strengthened  by  the  fact 
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that  tbe  injection  of  storch  gnuiules  into  Uie  carotid  artei-ies  io  dogs  produces 
choreoid  movemenca.  But  most  cases  of  fatal  ckoroa  8how  nosiens  wha.t«ver  ol 
fiucb  emboliBm.  Sloreover,  "  c&nine  cliorca "  is  ossentioUj  a  ditferent  disease 
from  cfaoroa  in  tho  haman  sabjcct. 

The  nature  of  the  cboreic  movementa,  togetber  witb  their  cessation  during 
aleep^  poiota  strongIy  totboir  orinn  from  some  irritable  comlition  of  tb«  motor 
oeUa  ol  the  cerebmi  coriex.  Sucfa  &  b^polbesis  is  further  streiigthoiied  bj  the 
freqtiency  with  which  the  symptoms  are  confined  to  one  side  aml  by  tbe  frequent 
pneencti  uf  menlAl  dibturlvuice. 

For  want  of  a  betLer  explanation  cborea  is  at  present  cUsidfied  aa  a  "  f  utirtional " 
disorder  of  the  nerve-cells.  But  there  can  be  little  doubt  that  some  molecular 
or  chemical  change  in  the  neuron  underlies  ali  so-c&lled  "  functional "  disorders, 
though  as  yet  we  are  ignor&nt  of  tlie  nreci«o  nature  of  euch  cbangee. 

It  is  Dot  at  aH  imijrobable  that  chorea  in  many  cases  may  be  doe  to  a  toxiji, 
probablj  cloaely  associat«d  with  the  rheumatic  poison,  if  not  identical  with  it 

That  eniotion  frequently  plavs  a  part  as  an  cxciting  causo  ia  not  ontagonistic 
to  such  a  theory,  for  the  mentAi  shock  io  such  ca5e8  often  merely  precdpitates  an 
attack  in  on  unstable  or  imperfec-tiv  developed  nervous  gy8tem  ab'«ady  partiaUy 
poison«!  by  a  toxin  in  the  blood.  Kndocarditis  U  as  fr«queut  in  cases  which  bave 
rollowe<)  upon  mental  emotion  as  in  thoso  wbich  havc  ariscn  RpontAneously,  and 
vet  no  ono  doubt«  that  ondocarditis  is  due  to  the  cxiatence  nf  a  poison  m  the 
Uood.  Endocarditis  is  so  common  in  cborea  that  we  conclude  there  must  be  some 
close  connection  between  iJie  two,  and  tlie  fact  that  chore«  so  often  precedes  tfae 
ondocarditis  sbow8  that  the  latter  cannot  be  the  cause  of  the  cborea.  We  ar« 
thcrefore  again  drivcn  to  the  conclusion  that  some  common  causo  must  bring 
about  both  the  cborea  and  the  endocarditiii. 

DUGKOSis. — Ordiuanl/  cborea  can  be  diftgnoeed  at  a  glance.  Tbe 
peculiar  movements  are  quite  charactcristic,  and  the  historj"  of  a  recCDt 
onset  distingulshes  thein  at  once  from  athetoaia  following  cerebral  pals^  in 
early  Ufe,  which  ia  the  commoneet  conditiou  in  which  eimilar  niovemente 
oocur.  Tlie  moveuieuts  of  utbetosis  bave  uufortunatelj  becn  tcnned  "  ()08t' 
hemipl^c  chorea,"  but  the  diagnoeis  between  the  two  conditions  is  uflually 
ea8ily  made,  not  onlj  from  the  "  athetoid  "  charactcr  of  the  movements,  but 
alao  from  the  prescnce  of  uiuscular  rigidity  in  the  athetotic  Uiuht*,  with  a 
hifltory  of  some  previous  cerebral  attack  (vuh  "  Athetoais,"  voL  i.  p.  399). 

Tbe  rare  condition  calletl  General  Coumlaivo  Tic  ("Tie  Generale") 
himulates  cborea  even  more  cIo6ely,  but  can  be  diflerentiated  by  observing 
the  By8tematic  nature  of  tbe  movements  in  ConTulsive  Tic,  the  relatively 
long  intervala  of  re&t  betweeD  the  movements,  the  fact  that  the  patient 
can  aIwaY8  intermit  them  in  order  to  exocutc  yolaDtary  actions,  and  the 
fireguent  preaence  of  ccliolalia,  coprohiUa,  or  otber  expIosive  uttcranccs  and 
of  forc«d  movements. 

Sometimes  dii)iculty  ariscs  in  the  diagnosis  of  cases  of  "pamlrtic" 
chorea,  where  tbe  outstandiug  Bymptom  is  loea  of  power  in  one  arm.  When 
n  child  bctwefn  soven  nnd  twelve  year8  of  age  is  said  to  have  grttduaUy  lost 
Ibo  use  of  one  ftnn,  witliout  paralyHifl  of  leg  or  face,  the  diKeaae,  us  a  nilo,  ia 
cborea.  Coreful  observation  in  sucli  ca%s  never  fails  to  rcreal  edight  cboreic 
moremeuts  in  tbe  aHcctod  limb. 

The  few  cases  of  cliorea  where  the  legs  are  chiofly  aiVected  may  aimulate 
ataxia  of  gait,  but  the  cboreic  movements  of  the  limba  in  tho  sitting  and 
recumbent  posture  are  suiBcieut  to  diflerentiato  the  two  conditions. 

Teeatmknt. — The  mental  and  motor  8ymptoms  of  cborea,  together  with 
the  markizi  influcnoo  wbicb  emotion  aud  exertiou,  mental  or  phy8icJLl,  bave 
in  ezAggerating  the  cboreic  movementa,  make  it  obviouB  that  a  most  im- 
portant  element  in  the  treatmont  of  chorea  cooasta  in  tbe  removal  of  ali 
caiises  of  emf)tional  excitemeut  aml  phvaical  or  mental  faligue. 

The  patient  must  not  go  to  scbool.  Lessons  must  be  etopped  at  once 
nnd  rest  in  bed  kIiouM  be  insistvd  on,  for  severul  wecks  at  leost,  oven  ia 
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mild  cosca.    Wheu  the  patient  is  afterNvanls  ullowed  up,  thia  Hhould  only  be 
for  a  short  tirne  each  da}*,  gradually  lengtheuing  the  tirne  epeut  out  of  bed. 

AU  sources  of  mental  irriCation  must  be  avoided,  and  onl^r  sueh  occupa- 
tions  should  be  penuitted  which  iotereet  the  patient  without  fatigue  of 
escitement.  The  child  must  not  be  frightened  or  threatened.  A  large 
atry  room,  if  available,  should  be  chosen  for  a  bedroom  and  cheerful  com- 
pauiouahip  ahoidd  bc  providod,  auch  aa  that  of  the  mother  or  of  a  judicious 
nui-se,  since  menfcal  depressiou  luight  undo  the  good  produced  by  resfc.  If 
there  are  other  children  in  the  house,  they  should  not  be  aUowed  to  go  into 
the  patient'8  roora,  lest  they  increaso  his  mental  and  physical  unrest. 

In  caaes  with  \'iolent  movementa,  čare  must  be  taken  to  prevent  the 
patient  from  falling  out  of  bed  or  injuring  himself.  This  can  be  accom- 
plished  by  hiying  the  (»itient'«  nuittresa  on  llie  floor  in  ii  eorner  of  the 
room,  well  pattded  \vith  cushions  or  pLllow8,  to  prevent  him  from  kuocking 
himself  aguinst  tlio  ^vall  If  bcd-»ores  threaten,  a  water-bed  should  at 
ouce  be  procured. 

Treatment  in  an  a8ylum  is  seldom  nece83ary,  except  in  casea  with  severe 
mental  Bymptom8  where  isolation  at  home  ia  unattainable.  But  if  a  čase 
is  doing  badly  at  home,  tranafcrence  to  hoapital  la  ofteu  advaatageous  and 
expeditea  the  cure. 

The  diet  should  be  nutritious  and  ea8ily  absorbed.  Tlie  more  food  the 
patient  can  take,  the  better.  In  severe  cases  where  doglutition  is  impaired, 
or  where  from  mental  dulneas  the  patient  does  not  take  enmigli  nourish- 
ment,  nasal  feeding  must  be  reaorted  to.  Hughlings  Jackson  gives  alcohol 
—a  Itiaspoouful  of  bniudy  every  four  hours — in  severe  casea  of  chorea,  and 
with  eicellent  results.  The  bowela  must  be  kept  open,  but  stroug  cathartics 
are  to  be  avoided. 

It  is  importunt  Lhat  the  patient  ehould  sleep  well,  and  hypnotic3  muat 
be  given  if  nece88ary. 

As  to  druga,  araenic  is  the  classical  remedy.  It  is  given  by  the  mouth, 
and  the  doae  should  commonce  with  throe  or  four  minims  of  the  liquor 
arseuicalis  three  times  u  day,  increasing  graduallj  to  ten  or  fifteen  minims. 
If  symptoms  of  araenical  poisouing  appear,  such  ae  conjunctivitis,  uauaea, 
and  gastric  pain,  the  dnig  must  be  stopped  for  a  few  day8  and  then 
resumed  in  a  8omewhat  emaller  dose.  The  atlministration  of  large  doses  of 
liquor  araenicalis  (tifteeu  to  twenty  minims  three  times  a  day)  from  the  first, 
for  a  period  not  longcr  than  a  week,  hjia  eometimes  yielded  good  results ; 
but  if  this  mode  of  adminUtration  be  peraistod  in  for  a  loiig  period,  it  is  not 
devoid  of  risk.  Arsenic  in  large  doses  administered  for  a  leugthened  period 
not  oaly  inducea  a  bro^uisli  pigmentation  of  the  skin  but  haa  aometimes 
produced  very  intractable  peripheral  neuritis, 

In  severe  cases  chloral  hydrate  is  of  great  service  aa  a  hypnotic  and 
general  uervous  sedative.  Some  phjatcians  keep  the  patient  continuoiislv 
asleep  for  weeks  by  nieans  of  this  drug,  but  caution  is  neces.sjiry  in  such 
cases,  aince  the  chloral  aleep  is  souietimes  followed  hy  maniacal  excitement. 

Bromidea  are  of  8ingularly  Uttlo  value  in  chorea.  In  veTj  violent  cases 
morphia  may  be  administered  hypodennically,  or  it  may  even  be  ueces5ary 
to  give  chloroform  to  control  the  violence  of  the  movementa,  but  such 
treatment  can  only  be  of  temporary  service,  it  being  much  better  to  keep 
the  patient  undcr  the  iaflueucc  of  chloral.  In  some  cases  anlipyrin  is 
useful  but  čara  muat  be  taken  not  to  produee  cardiac  failnre.  Therefore, 
during  treatment  by  antipyrin,  the  patient  muat  be  kept  absolutelj  at  rest. 

ValerLinate  of  zine,  oxide  of  zine,  byoscine,  canuabis  iudica  and 
physo8tigmine  have  aH  been  employed,  but  are  of  little  use.     SaUcyl  com- 
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Dunda  occasionftUy  gire  good  reeulte,  e8pecially  salol ;  but  in  other  cases, 
J,  they  fail  entirely. 

The  appLicatioa  to  the  spine  of  6lectncity,  faradio  or  galranic.  and  the 
freeziDg  of  the  akio  over  the  spine  by  ineans  of  ether  spraj,  which  have 
eometimee  becn  employed.  are  of  doubtful  value ;  and  wheD  we  remembcr 
thal  ihe  disease  is  of  cerebral  and  not  of  spinal  origin,  this  can  readily  be 
underetood. 

During  convalescence  mild  gyninaatics  are  often  of  service^  and  a  change 
of  air  often  eervee  to  confirm  the  cure. 

Finnlly,  it  must  bo  romembered  tbat  ohorea  is  a  disease  which  is  prono  to 
recur.  Each  auccessive  attack  miist  be  treated  on  the  same  principles,  rest 
and  feeding  being  more  important  than  uiedicinal  therapeutic& 

Herkditabv  Adult  Chorea  (Huntington'8  Chorea) 

Thifi  is  a  somevvhat  rare  diaease  which  most  be  carefuUy  distinguistied 
firom  the  ordinary  chorea  minor. 

The  disease  was  described  in  1872  by  Huntington  of  New  York  as  a 
form  of  chroaic  progresaive  chorea  occurring  hereditarily  iu  certain  families 
through  many  generations,  the  malady  comniencing  in  middle  life,  being 
associuted  with  nieutal  weaknesB  and  continuiug  until  death.  Sinoe  its 
original  description  the  disease  has  also  been  obserred  with  conaiderable 
frequency  in  Britain  and  on  the  coulinent  of  Europe. 

The  coni]>liunt  is  markedly  heTeditary  in  certain  families  and  has  been 
traced  throu^li  miiQy  sucoesmve  generations.  Sometimes,  however»  one 
seneration  eneapes  and  the  diaBaae  does  not  aftervvards  reappear  in  the 
fauuir. 

Aiales  and  femates  are  equal1y  alTected,  and  both  8exes  may  tmnsuut 
ihe  diBease,  \vhich  begins,  as  a  rule,  in  middle  Ufe,  oonLmonly  between  the 
sgee  of  thirty  and  fifty  year8. 

It  may  arise  witliout  any  cause  whatever,  but  somelimea  it  firsb  becomes 
evident  after  emotional  eicitement  Thus  in  one  wonian,  whoee  mother 
and  maternal  grandinother  had  l)een  &imilarly  affeoted,  the  earliest  f*ymptoms 
cauc  on  after  the  phjsical  and  meutal  shock  of  being  forcibly  disoharged  by 
her  employer,  who  tliFew  her  down  a  flight  of  stairs. 

St/mptoms. — The  patient  exhibit8  movements  of  a  choreic  tyi>e,  usuaUy 
first  noticed  in  the  face  or  upper  liuibs,  graduall/  incronsing  in  severity  and 
nltiniate1y,  in  the.  oourse  of  year3,  affecting  oll  the  voluntary  muscles  of  the 
body.  The  motor  8ymptora8  are  similar  to  those  of  chorea  minor,  with 
grimacing,  gesticulation,  aflection  of  articulation  and  almost  constant  play 
of  involuutary  irreguhir  movements  of  tliu  eye8.  face,  limbs  and  trunk.  The 
ocular  muscles  do  not  nec«ssari]y  escape.as  somo  anthors  stale.  Sometimes 
one  Btde  of  the  body  is  allected  for  yeara  before  thu  otlier  side  is  attacked. 

The  movements,  as  in  chorea  minor,  cease  during  sleop  uud  are  iucreased 
by  emotional  excitemcnt ;  but,  onlike  ordinanr  chorea,  they  can  1>e  arrested 
when  the  patient  desiree  to  execute  any  voluntaij  movement :  thus  the 
patient  can  stiU  write  or  thread  a  needle,  evon  when  the  disease*  ie  tat 
advnncod. 

Even  np  to  a  late  stage  the  patient  is  able  to  walk  but  the  gait  is  often 
curiou8ly  irrcgular.  Tho  tniiik  »nd  liuibs  undcrgo  irrcguliir  -spontaueous 
movements,  the  patient  often  Buddeuly  stunding  stili  after  wa]king  a  few 
stepe. 

SensaUon  is  nonnaL  The  deep  reflexea  are  genenmy  Bomewhat  iooreased. 
The  hotrt  is  onaffeoted. 
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Mental  weak:ne8s  is  nmmllf  preeent,  commencmg  as  mere  "facility" 
^Dd  graduaUy  advancing  towards  a  degree  of  dementia.  The  patieot  is 
ofbeD  depressed  and  suicidal  tendencies  bave  sometlmes  been  observed. 
The  patient  may  at  firet  be  irhtable  or  excibable  but,  as  tbe  discase  pro- 
greases,  the  mental  state  tisuall/  becomee  one  of  apathj.  The  mental 
affection  is  an  insidious  one  and  general!y  developB  some  jears  later  than 
tbe  muBCular  restlessneas,  bat  this  is  not  invariably  tbe  čase.  Mental 
weakue68  may  preccde  the  motor  phenomena. 

The  disoase  iu  an  inourable  one  and  its  Hymptom8  pcrsist  throughout 
life,  but  Ufe  is  not  neces8arily  shortened  thereby.  The  complaint  niay  last 
from  ten  to  thirty  yeaTS.  and  the  patient  ulCimately  dies  either  &om 
exhaustion  or  from  some  int^rcurrent  affection. 

I>iaffnosis. — This  diaeose  is  distingiiished  from  common  chorea  chiefly  by 
the  hiator/  of  heredity,  which  in  ordinarj*  chorea  is  very  rare;  also  by  the 
age  of  onaet,  the  tendency  to  dementia,  the  prolonged  duration,  and  the 
progressive  nature  of  the  malady,  Chorea  senilis,  which  may  either  be 
chorea  minor  occiuring  at  an  advanced  age,  or  may  be  a  varietv  of  chronic 
progressive  chorea,  is  free  from  any  hereditary  tendency  and  iinassociatod 
with  progressive  dementia. 

Pathology. — Aa  in  chorea  minor,  the  essential  pathology  of  this  disease 
is  quit«  obflcure.  It  i8probably  a  degcnerative  proccss  aflbcting  tlie  cortical 
motor  neurona.  Very  varions  morbid  appearanoes  have  been  found  at 
autopsicB,  including  slight  ditfuse  chronic  meningitis,  changee  aimilor  to 
those  of  general  paralysiB  of  the  insane,  pachymeuingitis  giahmhorserca, 
disseminated  miliaij  nodnles  of  chronic  inflammation  scattered  in  thewhite 
aad  grav  matter,  etc,  but  these  are  ali  probably  accideutal,  and  not 
essential  to  the  diseose. 

Trmtmint  can  onIy  be  8ymptomatic.  Arsenic  is  of  little  or  no  use. 
Tonics  and  varioua  sedativea  may  be  tried  but  therapeutic  results  have,  so 
far,  been  cntiroly  negative.. 

Chbonic  Progbessive  Chohka 

Apart  from  Huutington'8  chorea,  other  forms  of  chronic  progreasive 
chorea  occur  unaasociat^  \vith  any  hereditaiy  tendency.  Isoiated  cases 
mav  begin  in  old  age,  in  adult  life,  uud  receully  have  aleo  beeu  obsen'ed  in 
adolescence  {dtvdopmenUd  chorea). 

ThcRC  cases  are  distinguished  from  ordinary  chorea  by  their  duration 
and  by  the  abaence  of  rlieumatic  affectiona  or  of  cardiac  complications.  The 
motor  8ymptoms  are  exac;tly  those  of  choroa  minor,  but  they  become  pro- 
greMively  worse  and  last  throughout  the  patient's  life. 

Such  varioties  of  chorea  are  obviou8ly  diftcrent  from  ordinary  chorea 
minor  which,  though  it  tends  to  relapae,  ultiinately,  in  moel  casea,  becomes 
cured.  They  are  probably  dependent  ou  a  chronic  degenerative  process  in 
the  ccUa  of  the  motor  cortex,  rathcr  than  upon  any  toxin,  os  in  the  caee  of 
chorea  minor. 

Klectkical  Chobka  (Dubini'8  diseaae) 

This  is  a  very  rare  endemic  disease,  which  occurs  chiefly  in  Northern 
Italy  and  Lombardy.  It  bas  beeu  observed  in  both  8exe8  and  at  aH  ages. 
Tho  disease  is  ii  progreaaive  one.  It  commences  witli  a  short  stage  of  paius 
iu  the  head,  ueck,  or  spine,  soon  followed  by  involuntary  spasmodic  move- 
ments  which  diftbr  from  tliose  of  orLlinary  chorea  in  lieing  shorl,  suddeu  and 
abock-like,  sunilar  to  those  elicited  by  electrical  stimulatioo. 
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These  controctions  usuall/  comrneoce  locaUy  in  one  ann  or  one  side  of  the 
face,  later,  they  attack  the  leg  on  the  sanie  side,  and  at  last  they  crose 
over  and  invade  the  muscles  of  the  oppodte  side.  In  addition,  tliere  are 
sometimcs  epileptiform  conviilsions,  which  may  be  nmlateraL 

As  the  disease  progresses,  paralytic  phenomena  are  superadded.  oom- 
DUSDcing  in  those  limhš  in  which  the  contractioiis  were  earlii?8t  iind  most 
marked.  The  palsy,  which  is  accompuuied  by  luuacular  atropbj  and 
diminntion  of  fanuiic  excitability,  spreads  ali  over  the  body  and  becomee 
g^ieral.  There  maj  be  conaiderable  elevation  of  temperature.  Thronghout 
the  disease  the  mind  is  unaffected. 

The  uDinplaint  uiay  last  for  dayR,  week8.  or  montha  and  is  usually  fatal. 
Death  result^  from  cardiac  failiirc  or  from  coma.  Only  in  a  fcw  cascs  doeB 
recovfry  takt-  placc. 

The  naLure  of  the  disease  is  iindctcrmincd.  No  constant  morbid 
clianges  haro  bccn  found.  On  the  whole,  it  seetus  probable  lliut  tlie  disease 
is  due  to  some  toxiu  of  endemic  origin  wliich  attacke  iirst  the  cerebral 
corte.t  and  secondarily  the  spinal  cord. 

Diagnods. — This  disease  has  not  been  observetl  except  in  Italy.  Else- 
where  the  only  complaints  which  may  sinmliLo  clectrical  chorcn  are 
myoclonus  miiltiplex  {q.r.  "Muscles")  and  certaiu  varieties  of  liyBterii:aI 
spasm.  both  of  which  couditions  have  only  to  be  known  in  order  to  be 
readily  diatinguished  froui  Dubiiu's  disease. 

The  80-culled  Chorea  major  (Chorea  inagna)  musC  be  carefuUy 
differentiated  from  ali  the  tnily  "  choreic "  dieorders.  It  is  not  a  chorea 
at  ali,  but  merely  a  variety  of  hy8teria  ea8ily  diatinguishod  £rom  true 
chorea. 

CuoiUEA  Gravidarum 

Chorea,  rare  in  tlie  adult,  is  perhaps  a  little  less  rare  in  the  pregnant. 
This  is,  however,  by  no  means  certain.  Of  439  cases  in  the  British  Mcdical 
AsBodations  cuUeotive  report,  68  were  females  between  16  and  40.  and  of 
these  7  odIv  werc  pregnant;  of  28  delirious  female  cases,  over  15  in  the 
Komrnuno  •  hostntalet  at  Copenliagen,  7  were  pregnant  and  1  recently 
deli\'erod.  The  proportions  in  these  instances  are  1  in  9  and  1  in  3,  while 
the  proportion  of  pregnant  women  to  adult  womeu  in  general  is  betvveen 
these  ratioe  and  nearer  the  higher.  Nevertheless,  the  association  of  chorea 
and  pregnancy  in  important  Ifoth  for  prognosis  and  treatmont. 

Cases  of  chorea  in  preguancy  oxlubit  the  same  relations  to  Iright, 
rbeomatism,  and  endocanlitis,  hysteria,  family  tendencies,  and  previous 
chorea,  as  cases  of  chorea  in  general  Fifty  -  nine  per  cent  of  first 
attaoks  oocur  in  the  first  pregnancy,  but  the  rotio  of  illegitiinacy  is 
little  if  at  ali  in  ercess  of  that  of  women  in  general  Corresponding  to 
this,  the  ago  at  the  first  choreic  preenancj  is  nsuallj  under  25,  but  cases 
ure  on  record  ut  ali  ages  up  to  40.  Chorea  may  recur  in  several  prcgnancies. 
Uiti  lurgest  DumlM?r  of  recorded  attocks  being  5,  but  choreic  pregnaucy  may 
be  prcoeded  or  sucoeeded  by  preguancy  free  from  chorea.  Fullv  half  of  the 
attacks  began  in  the  first  tbree  monthB,  and  a  third  in  the  middle  three 
months.  A  few  cases  are  on  record  where  chorea  began  doring  the 
puerperium,  and  two  or  three  aomewhat  later. 

Of  cases  where  the  prBgnancy  ends  Biuntaneoualj  two-thirda  are 
delivered  at  term,  the  proportion  of  abortion  being  thus  highcr  thnu 
in  general  In  about  40  per  cent  of  the  c^tses  thut  recover  the  chorea 
terminates  before  the  end  of  the  pregDaDcy.  Tliero  is  no  evidence  to  Bbow 
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what  influence  the  death  of  the  foetUB,  before  delivery,  haa  on  the  chorea ; 
ID  a  few  oases  the  percepuon  of  the  foBtal  moveiucnts  has  exnggcrat«d  tho 
chorea.  Becoveij  after  delivery  is,  aa  a  rule,  grudual,  aa  it  is  in  chorea 
apart  from  pregnancj*,  but  in  a  few  recovery  is  sudden ;  in  one  caee  the 
chorea  became  chronic.  The  mortalitv  cannot  be  exactly  detenuined,  but 
is  certainlf  less  than  1  in  o,  and  a  coDsiderable  number  of  the  fatal  caaes 
die  from  causes  other  than  the  chorea.  In  Icss  thun  3  ])er  cent  of  the  casea 
iD8aDity  followed  the  chorea,  recovery  takiug  plače  in  a  few  weeka  or 
months.  In  a  number  of  cases  infective  processcs  have  complicated  or 
followed  the  chorea. 

The  treatment  of  chorea  in  pregnancj'  is  primarily  the  same  aa  the 
treatment  of  chorea  geaerally,  Arsenic  and  salol,  and  the  sedatives  and 
narcotics,  including  general  an^sthesia,  must  be  emplo)'ed  according  to  the 
indications  of  the  iudividual  čase.  AVliero  the  caae  ib  severe  or  becomes 
wor8e  in  spite  of  such  treatment,  the  induction  of  abortion  or  of  premature 
labour  ie  justified.  In  practice  thia  has  not  aIwayB  given  Batisfactory  results, 
but  the  caaes  were  of  grenit  8everity,  and  sometimes  the  delay  had  been  too 
greaL  The  induction  should  be  made  under  aniestbeaia,  which  may  reaaon- 
ably  be  prolonged  tlll  the  completiou  of  the  delivery.  In  some  cases  digital 
dilatation  of  the  cervix  has  stopped  the  chorea.  In  lesa  severe  caaes  and 
those  which  Improve  under  general  treatment,  it  is  beat  to  \vait  spontaneous 
labour  and  to  watcli  that,  iutcrfering  ouly  if  this  seem  8peciaUy  required. 
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CUOBKIC    InSANITV 

There  is  probabl/  no  special  form  of  in8(tnity  that  can  propcrly  be  called 
Choreic  Insanity.  In  every  patient  sufferiug  from  chorea  there  is  usuaUy 
some  mental  dieturbauce.  The  patient  may  be  dull  and  listlees  with  apathy 
and  loss  of  memor)' ;  but  these  mental  symptoms  being  ao  abght  they  are 
overlooked ;  on  the  other  hand,  however,  they  may  become  bo  severe  as  to 
call  for  inimediute  treatment. 

EHohfft/. — Mental  compUcadons  with  chorea  are  more  common  witU 
pregnant  womcn,  girls,  and  young  men  tlian  \vith  childrcn.  U8uaUy  thero 
is  an  UDStable  iuheritance. 

SvMiTOMS. — 1.  Choreic  Mnnia. — The  excitement  raroly  bcgins  before 
the  end  of  the  tirst  and  after  the  fourth  week  of  the  outbreak  of  the  chorea. 
Ofteu  it  is  most  dilhciUt  to  say  when  the  bouuds  of  8amty  have  been 
passed,  as  the  impulsiveness,  agitation.  or  losa  of  control  grow  gradually. 
Sleep  becomes  more  and  more  interrupted  until  it  ia  rinally  lost  dtogether. 
The  patient  bccomea  dcetructive  and  dirty  in  his  habits.  Hallucinationa  of 
aight  and  hearing  may  be  preeent.  He  ia  incohereut,  ia  fed  \vith  dithcultj', 
and  there  is  steadv  failure  of  phy3ical  condition. 

2.  Afjitated  Mdancholia. — Patient  is  deprossed  with  self-accusations, 
reatlesa,  deapoudent,  and  believes  that  he  will  never  recover.  There  i«  ofteu 
|>erslstent  rofuaal  of  food.  This  type  ia  more  common  in  young  pregnani 
%vomen. 

3.  AcuU  Delirium. — Theso  casea  diifer  from  those  of  acute  mania  by 
the  8everity  of  both  tha  mental  and  somatic  8ymptoms.  The  mental 
condition  reaemblea  that  of  acute  dclirioua  mania.     There  is  markcd  fever. 
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halludnatioDs  of  sight.  refusal  of  food,  consUut  excitement,  iuaoiuDis,  great 
prostmtioa  and  exIiaustdoa,  and  bho  tcrmination  is  often  fataL 

4.  Delumonal  Iiisanity. — Delusious  of  persecuLion  vrith  the  belief  that 
they  are  being  aimoyed  may  develop  in  cases  of  clironic  chorea. 

5.  Stiipor. — Tlie  mental  hebetudu  and  iuattentioa  that  is  ao  comiuon  in 
choreic  putients  may  become  more  profound,  and  they  pasa  into  a  6tupoi'08e 
state.     The  niemory  is  tiommonl/  verj'  defective  in  these  cjisea. 

HorHd  A7uUomy. — Tberti  are  at  preaenb  no  detiuite  macroecopical  or 
microaoopical  changes  kaown,  that  can  1«  said  to  be  the  octual  cause  of 
choreiu  in9auity. 

Prognosis. — The  prognosis  ia  iisuallv  good  in  the  mania  and  agitated 
melanchoUa  of  chorea.  With  acut«  delirium  the  condition  is  uiuch  more 
aerioua  and  the  prognosis  muat  \ye  alway8  guarded,  but  wheu  the  patient 
once  1>egins  to  iniprove  there  is  seldoni  a  relapfle. 

Beluaional  insanit^  or  stuporose  cases  are  commonl/  chronic. 

TreatuuiU.—'V\m  U  birgely  upoo  general  Lines.  Good  feeding  with 
Urge  qu&ntitieB  of  milk  and  eggs.  custards,  and  solid  food,  if  poesible.  The 
moro  acuto  the  attack  ttic  greatcr  must  be  the  aiuount  of  food  giTen.  If 
nourishment  is  refused,  artiticial  feeding  must  be  resorted  to.  Stininlants 
are  usuaUy  required  in  severe  cases.  The  howels  must  be  kept  open,  and 
saliuea  are  recommended  for  this  purpose.  For  Dolence  the  patient  must 
be  placed  upon  a  mattrcss  on  the  floor  and  surrounded  by  other  mattrosscs. 
For  persifltent  iusomnia  hypnotics  must  be  used.  Sulphonal,  30  j^ruins  for 
a  cliUd  over  13  years ;  for  adults  this  can  be  rcpeated  morning  and  eveuing 
if  neoes8ary.  In  agitatod  coscti  morpliia  l>imeconate  is  ofXen  usefuL  ClilonU 
iB  also  recommended. 
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TuE  choroid  is  the  posterior  part  of  the  tuniea  vatetUosa^  the  anterior 
part  being  formed  by  the  iria  and  clbar)*  body.  In  its  extent  it  reachee 
froiu  the  ciliar}'  body  to  the  optic  disc,  and  Ues  between  the  sclerotic  ester* 
iially  and  the  retina  intcmally.  On  microscopic  section  it  preaents,  from 
without  inwHrd8,  the  follo\ving  layer8 : — 

I.  Th/  IitmtTut  /uJteA. — This  connUt-s  of  iamelli?  of  loose  coanective  tlAsne,  con- 
tainirig  bninching  pigment  cclls  ;  itadlicrcs  to  t  ho  sclerotic  wh«n  that  J8  sep&ratod 
from  uie  choroio,  ood  therefure  it  is  sometimes  described  as  belonging  to  tlMt 
tinue. 

8.  The  lamtjta  tujnaehoroidta  is  simihir  in  structure  to  the  Ifiroina  fotoa, 
bciug  oompoiod  of  lamolltv  of  bmnchcd  pigmeated  oonnective-tiBBue  corpiuolM 
and  a  neiwork  of  nlostic  tiasue.  _  The  spooe  between  thi«  lajur  and  the  last  is 
lined  Hr  cndolhelium,  nnd  \b  considered  to  bo  » lymph  apace 

3.  l/uinmtHU  fajcii/iMNi  LOJisl»tflof  adoDM  nJBtwurku{  Jarge  interoommunioatiug 
v«ina  ao  olosdjr  oonnected  tliat  in  Kooie  Pfrt«  tbe  intervoacular  spocea  are  lew  in 
dianuter  than  tbe  veins  themselv««.  Tnu  venous  plextu  enda  abniptlv  at  tho  ora 
■maU.  TImm  voiiu  aro  the  tributaries  o(  the  vetue  vortioo«w.  Witblu  the 
telMtnUioiiii  whkk  are  chietly  fuaifurm  in  abapc,  are  pigment«d  connectivetiuue 
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corpusclesp  the  presence  of  whic!i  reiMlers  this  membrane  uniformly  dcose  and 
reflectivc  in  most  eyes  :  a  d>cticicncy  or  exccss  of  thcse  pigment-colls  will  cauBO  the 
outline  of  tbe  choroidal  vessels  to  he  soen. 

4.  Tfte  cIun-m-capHlmn^  or  vietnIjTanr  of  Rui/k/i,  is  a  reticulated  vascular  mem* 
Itnuio  of  cIoscIy  intorcoinniumcating  capillaries  of  largo  diameter ;  the  medli 
of  this  network  are  smalL  Here  the  ven«  vorticosic  be^n  in  capillary  wborls,  the 
rtttra  of  iVinsiotv.  There  aro  no  pigment -celU  in  this  layer,  and  few,  if  auy, 
round  celia.  A  JelicaUj  struclurelesa  membrane,  the  efttJthc  hitfir  of  iSuUler,  is 
8uppo»cd  to  exi8t  betweeu  this  and  the  former  layer.  This  Sattler  believes  to  be 
the  remaina  of  the  ta/^tum,  a  detinite  lajer  founri  m  the  clioroid  of  certnin  animals. 
In  carnivora  tlie  tapetum  is  composed  of  cndothelial  cclla  contAining  minute 
erystals,  producing  a  shining  api>earance  in  the  dark.  In  other  animals  it  is 
librous  in  n^ture,  aiul,  sinco  the  retinal  pigment  is  nb&ent  from  oertain  spots,  inter- 
ference  of  light  is  proJuL-ed,  i-aui^tng  a  siniilar  iippearance. 

5.  Thf  lamina  vittra,  or  vt^mbratu  of  Jii'W.}iy  is  anhvaline membrane.  It  is  con- 
tinttod  forwards  into  the  eiliary  bodv  and  iris.  It  supports  the  pigmentary 
epithelium  of  the  retina,  nnd  just  as  thia  ]ayer,  fonBerly  thought  to  belon^  to  the 
choroiil,  ha8  heen  iihown  to  be  epiblastic  in  origin,  so  thu  lamina  vitrea  is  in  hU 
probability  a  laver  of  the  retina,  and  not  of  the  choroid,  bcing  produccd  orJgiu- 
any  fnim  tlie  cells  of  the  pigment  layer  of  the  retina. 

The  uhoroitl  ia  ahnost  ctiu]>lete1y  b'up(>lied  by  the  s/tort  pcstriiffr  ciluirj/  ai-trrira. 
They  are  ten  or  twelve  in  num!>er,  and  pieree  the  sclenHie  close  to  the  optic  nerve^ 
paasin^  throu^h  the  lamina  f  uaca  into  the  deeper  part  of  the  lamina  suprachoroidea; 
they  divide  dichotomouslv,  and  pass  into  the  capillaries  of  the  chorio-capillaria.? 
£xcept  in  the  region  of  the  optic  nei've,  where  a  circular  arterial  anastomosi«,' 
exists  nround  the  disc  with  Bmall  branches  of  tho  arteria  ceutnilis  rotinasths' 
anastomo»ing  branches  bcing  atlled  the  cUio-irtinal  arterie*,  the  branches  aaaa- 
tomose  little  with  each  other.    Anicnorly  they  reoeive  a  few-  conmmnications 
from  the  arterios  of  the  eiliary  region. 

The  veins  of  the  choroid  anastomose  very  freely  togctber ;  they  do  not  aocom- 
pany  the  short  posterior  ci!iary  arteries,  bu  t  are  arranged  in  curves,  vctme  vm-ticoMe, 
as  thev  eonvet-ge  to  four  or  (ive  principal  trunks ;  these  pieroe  tlie  sclerotio 
very  oolitiuel^  about  half-way  l3etween  tlie  optic  ner\'e  and  cornea  to  join  the 
ophtholmic  vein. 

The  ti/rnp/iafi>s  of  tho  choroid  help  to  regalato  the  intra-ocular  prcssnre. 
Between  tlie  lamina  fu8ca  and  the  lamina  suprachoroidea  is  a  lyniph  spaco,  whioh 
comnninicatcs  by  meaus  nf  pcrivaiicular  sheatbs  eurroundiug  the  venm  vorticosra 
with  the  lympli  space  within  the  caiisulc  of  Tcnon.  _  , 

The  ntrvea  of  the  choroid  are  derived  from  the  long  ciHary  branche«  of  the 
nasal  branch  of  the  tirst  di\'iHion  of  the  tifth  nerve,  and  from  the  short  ciliarj 
branches  of  the  lenticnlar  ganglioo.  They  are  chiefly  vaso-motorial  in  actioOt^ 
and  form  in  the  lamina  suprachoroidea  a  pfexuB,  in  the  meshcs  of  which  ganglion 
coIIb  are  found. 


1 
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TifB  Appbarasce  of  TttB  HBALTftr  Choroid  muet  be  carefully 
Btudied  before  we  can  diagnose  pathological  conditions. 

The  colour  of  i\\^fnndu.s  oc«/i  seen  lijreHecting  li^ht  from  the  ophtlial- 
moBCope  is  diie  to  the  followiiig  caiiBes: — (1)  The  blood  contained  in  the 
chorio-capillaria  and  kmina  vasculoaa;  (2)  the  pigment-gramilea  contained 
in  the  pigmented  lajer  of  the  retina,  the  interstices  of  the  vaecular  layer 
of  the  choroid,  and  the  lamina  fiiaca  and  lamina  suprachoroidea ;  and  (3)  the 
flclerotic,  which  retleeta  a  certain  ainount  of  liglit  through  the  retina  and 
choroid. 

\\1ien  pigment  ia  altogether  abeent  from  both  retina  and  choroid,  as  in 
nlbitw8,  we  get  a  light  yellowi8h  red  colour  re6ected  from  the  blood  within 
the  capillaries ;  whtUt  the  interstices  b€tween  the  latter  are  seen  to  l>e  of  a 
lighter,  almcst  white  appearance,  owing  to  the  reflection  from  the  sclerotic 
beyond  the  lamina  fusca,  and  thus  a  fairly  woU-defmed  outline  of  the 
choroidal  vessels  is  obtaiued. 

In  fair  jmsons,  where  the  pigment-gmnules  contained  witliiu  the  cells 
are  of  a  faintly  bro^vn  colour,  the  fuudus  is  yellowiah  red,  and  the  veseela 
of  the  choroid  can  often  be  aeen,  although  less  distinctly  than  in  albinos. 
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In  modtraifljf  dark  peraon$  this  pigment  becomes  of  a  deeper  brown, 
and  oll  details  of  the  choroid  are  hidden,  the  fuudus  pretKnting  a  lighl 
browniah-red  colour,  \rith  no  \TaibIe  choroidal  veasels.  If,  however,  as  le 
occasionall^  the  čase,  pigment  is  ecarce  in  the  piguientcd  layer  of  the 
retina,  while  abiimlant  in  the  choroid.  a  netvrork  of  red  vessels  is  seeu  upon 
a  dark  Ijackground,  the  so-called  choroUk  titjrei. 

In  negrofs,  and  ali  dark  Toces,  the  pigment  is  so  abuudant  as  to 
prevent  almoet  aU  red  choroidal  reHc.x,  tlie  fundus  assuming  a  browiiish 
gray»  or  even  a  alate  colour. 

The  colour  of  the  fundiis  raries  verj*  much  with  the  inten8ity  and 

lotir  of  the  light  used,  with  the  state  of  dilatation  of  the  pupil,  and  with 

.he  refractive  condition  of  the   eyc.      It  is  brighter,  cattris  paribus,  in 

iroportioD   to   the   nimiber  of  raja  of   light   that  can   be   thrown   into 

tlie  e^e, 

€oyosyjTAL  Affsctions  of  tub  Choroid. — Cdohoma  of  the  cJioroid 
is  a  ooDgcnital  deformitjr,  consisting  in  the  absence  of  a  more  or  leas 
oonsiderable  portiou  of  this  part  of  the  tunica  vasoulosa,  and  is 
\y  found  in  the  lower  and  intemal  part  of  the  globe.  When 
amined  by  the  o]ihthaluiosco]>e  it  appears  of  a  bright  bluinh  white 
ooloiir,  with  clear  cut  pigmented  edges.  The  siirface  of  the  sclerotic  ofteu 
appears  very  irregular,  is  crossed  by  rutinal  vessels,  and  frequently  haa  ui)on 
it  small  aggregations  of  pigment.  The  extent  of  the  coloboma  is  very 
Turiable  ;  it  iisiiallv  reoches  from  the  edge  of  the  optic  disc  neariv  as  far  as 
the  oiliajy  bodr.  It  may  embrace  the  optic  disc,  in  which  čase  the  latter  is 
'  in  apjHvirauce,  nnd  looks  as  if  it  were  h}']iem*mic  Iiy  contnist  witli 

white  area  round  it.  It  may  occur  in  the  yeUow  spot  regiou,  vtaevlar 
'eohhoma;  it  may  be  very  localised,  normid  choroid  In^in^  seen  ali  round  it; 
it  is  ofteu  acconipanied  by  coloboma  iridis.  The  relina  is  often  iuvolved  in 
the  coloboma,  thougb  it  maj  be  preaeut  over  the  \vhole  site.  Occasionally 
coloboma  of  the  choroid  occurs  in  both  eyes,  butwhen  unilateral  the  left 

is  most  commonly  affected.  There  is  a  large  ecotouia  iu  the  visual  field 
nding  to  the  coloboma,  but  othenvise  the  siglit  in  most  cases  is 
good.  The  scotoma  is  not  neceesarily  absoliite,  as  the  retina  may  be 
preeent. 

The  oause  of  the  defect  is  probjibly  due  to  the  formation  of  adheaions 
between  the  de\'eloping  retina  and  the  mesoblast,  the  latter  of  which  is  not 
differcntiated  into  choroid  and  .sclerotic.  Tliis  nsually  takee  plnce  in  the 
itiou  of  the  rutinal  tissure,  and  thns  accounte  for  the  usual  ]X)6ition  of 

cololroum.  It  may,  however,  Uike  plaoe  in  any  jvirt  of  the  retina; 
bence  the  occasional  occurrence  of  the  cololmma  elsewhere. 

Aiinni»m,or  congenital  absence  of  pigment  thronghoat  the  body,  may  be 

tire  or  absolute.  In  ahsolute  albinism  the  pupils  and  iridee  appear  pink 
the  reflected  light  from  the  choroid,  the  iridea  also  on  account  of  the 
blood  oontained  in  their  Teaaels.  This  condition  is  U8ually  attended  with 
defective  viaual  acuity,  photophobia,  and  ny8tagmus.  Upon  oplitbalmosco])ic 
eiunination,  the  choroidal  Teesels  are  seen  most  diatiDctly  tis  a  ptuk 
fenestrated  membrane  upon  a  pale,  almost  white,  backgronnd.  The  hoir  is 
u8uaUy  white  thronghout  the  liody.  In  rtlatire  albinism,  the  hoir  is  a  pale 
Btraw  colour;  the  irides  prcsent  a  ^lale  purplish  colour,  and  do  not  com- 
pletely  shut  off  the  choroidal  reBei ;  tho  syniptomu  alm  ure  leas  marked. 
Thert!  is  u  tifndeQcy  to  a('<[uin*  pigment  as  the  child  gro\va ;  the  improve- 
inent,  howuver,  is  rarcly  more  tnon  a  change  from  the  absolut«  to  tlio 
rt;Ulivo  condition.  Hy  way  of  ttvutuicnt,  any  eiisting  errur  of  rcfniction 
must  be  Gorrectod,  durk   glosses   should    be  wom.  witb  or  without  a 
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diaphragm,  to  cut  off  some  of  the  li^ht  Peripheral  Uittooing  of  the  cornea 
haa  been  |>erformed  for  the  same  object. 

Congenital  crescent  is  n  peculiar  grajish  white  creacentic  petch  im- 
nietliatelj'  below  or,  in  rarer  instances,  to  the  outer  side  of  the  optic  disc. 
The  disc,  excluding  the  crescent,  is  U8ually  oval,  but  with  it  appears  circular  or 
sUghtlj  oval  in  the  opposite  direclion.  Theso  cresconts  prescnt  no  marginat 
pigment,  vrhich  is  so  often  seen  in  mj-opic  crescents ;  besides,  the  latter  are 
usuall^  to  the  outer  side  of  the  disc.  It  is  very  probable  that  this  crescent 
is  a  partial  coloboma  of  the  choroid. 

CuoROiDiTis. — Inflammation  of  the  choroid  is  acconipanied  by  infiltra- 
tion  and  exudation,  which  inay  be  reabsorbed  with  or  \vithout  atrophic 
changes,  ar  niay  j^ss  into  the  stage  of  suppiiration.  If  the  morbid  process 
be  limited  to  the  choroid  proper,  it  ia  frequently  unatteuded  by  extemal 
signs  of  inflnmniation,  being  recognisetl  chiefly  by  visual  troiiblcs  and 
ophthalmoscopic  appearances.  "When  the  other  portions  of  the  uveal  tract 
— the  ci]iary  body  and  iria — are  involved  in  the  procesa,  as  is  U8ually  the 
caee  in  aciite  and  suppurative  fonns,  the  extemal  signs  of  these  inflamnm- 
tions  are  always  present.  The  two  chief  varieties  o?  choroiditis  are  plastic 
or  exudative  choroiditis  and  suppurative  choroiditis.  Besidcs  these,  we  have 
fonus  of  choroiditis  accompauied  by  inilauimation  of  ueighbouriug  parts; 
these  are — irido-choroiditis,  retino-chnroiditis,  and  sclerotico-choroiditis. 

Plastio  or  ExrDATiVE  Choroiditis. — Etivlorpj. — The  most  common 
cause  ia  syphili9,  inherited  or  acquired.  In  the  acquired  form  it  ugually 
occura  tovrards  the  end  of  the  lirat  year  after  the  primary  infection,  or 
during  the  beginuing  of  the  second  year.  Inherited  syphilltic  choroiditis 
is  commonest  between  the  ages  of  six  months  and  throe  yearR;  it  may 
occur,  however,  much  later  together  \vilh  interstitial  keratilis.  Other 
causes  nf  plastic  choroiditis  are  tuberculosis,  gonorrho^a,  the  simple  and 
profound  aniemias,  and  nienatrual  (bsorder?.  MaDy  chronic  cases  occt^r  to 
which  no  definite  cause  can  be  assigned. 

Symptoms.—V\a&i\'s.  choroiditis  is  the  most  common  form,  and  presents 
itself  under  several  forms,  the  8ymptom8  varying  \vith  the  exteni  of  the 
area  atlecte*!,  and  with  its  positinn  with  regard  to  the  macular  region. 
'When  unattended  with  cycljtis  or  iritis  there  are  no  ext«mal  signs  of  the 
disiiase.  Suhjrctive  sT/mptoms  are  u8njUly  the  earlier  and  more  iiuportant 
indications  of  the  diseaae,  but  they  may  be  completely  absent  although  the 
ophthahnoscope  8how8  gross  changes.  The  patient  complaius  of  seeiiig 
lights  of  a  pale  blue  or  red  colour — pho^henes — at  night,  when  the  eyes 
are  closed  and  the  room  is  dark.  In  the  daylight  he  sees  large  floating 
Bpecks,  e8peciaUy  when  looking  at  a  white  object ;  these  are  larger  than  tlie 
ordinary  musca  volitantes,  and  tend  to  obscure  the  visioa  by  settling  ujvon 
one  portion  of  the  object  looked  at.  Distortion  of  the  outline  of  objects — 
metamorphopsia — is  also  a  characteristic  feature,  e8pecially  when  the 
exndative  change  is  situated  in  the  macular  region ;  if  parallel  straight 
lines  are  held  before  the  eye  they  vnU.  appear  cun-ed  in  various  way3. 
Mieropaia — objects  appearing  smaller  than  nonnal — iind  macropsia — objects 
appearing  too  large— are  symptom8  Bometimes  j)reaent.  The  patient  niay 
complain  of  dark  spots  in  the  visnal  field — positive  scotcnuita, — or  these 
may  only  I«  found  by  carefuny  U*«ting  the  fiehl  with  the  perimeter — 
negative  scotamata.  It  wiU  theu  be  found  that  its  wholc  area  is  not  intact, 
but  that,  according  to  the  position  and  exteat  of  the  disease,  there  wiU  be 
small  and  large  areas  in  which  vision  is  either  defective  or  altogether 
absent — relative  or  ahsolute  scoiomnta.  The  light  sense  is  also  appreciably 
diminished,  especiaUy  when  there  is  cloudiness  of  the  vitreous.     In  somo 
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tbe  patient  will  compUio  of  a  duU  aching  poin  at  the  badc  of  the 

OpktktUm4>9eop%e  Si^Ht,  —  Reoent  patches  of  choroiditis  ai^>ear  as 
yeilowi8h,  iU-<lefiiied  areas,  Ijing  beneath  the  retinal  Tesels  upon  and  in 
the  led  background  of  the  choroid.  These  patches  may  be  more  or  lesa 
obacmed  by  a  hitmorrbage  from  a  choroidal  vea^l,  this  being  sometitnes  the 
earliest  sign  of  the  diseoseL  The  yeUow  esiidation  may  entirelj  <li»)ppear 
after  some  weeks,  leaTin^  in  rare  caaes  aud  under  proper  treatatent,  the 
choroid  iuiact ;  but  more  oommoiily,  as  it  diaappeais.  the  aflbcted  area  is 
found  to  be  more  or  leaa  atrophic,  graduallj  becoming  whiter,  \^ith  the 
choroidal  veaaeU  showing  up,  pigment  at  the  same  tiiue  appearing  roiind 
each  patch  and  within  some  of  them ;  cry8talA  of  cholcsterin  mAy  be  seen 
with  some  of  the  patches.  Stili  later  the  choroidal  atrophy  presenta  the 
appeamnoc  of  white  patchee«  ringed  hj  pigment,  vrith  no  traoes  of  choroidal 
ressels,  but  croaaed  unintcšraptedljr  by  tbe  retinal  vessels.  It  is  not 
unoonunon  to  find  both  old  and  recent  patches  in  the  same  eya  The 
inflammation  usuallr  attacks  tbe  adjacent  retina;  indoed,  the  exudation 
often  ext€nda  through  the  retina  into  the  Titieous.  The  \itreous  is,  there- 
fore,  often  cloudj  owing  to  tlie  prescnce  of  fine  opocitiea  Tliis  is  more 
particularljr  tlie  caae  in  s^pMlitic  choroido-retiuitis.  Tlie  uebulous  con- 
oition  of  the  vitreous  not  onlj  interferes  with  the  patienfs  vision,  but 
ptevents  the  details  of  the  fiindus  from  being  clearlj  aeen ;  the  existence  of 
cloudinees  of  the  vitreous  ia,  therefore>  alwa78  suggestive  of  choroiditis, 
although  h^alitis  without  choroiditis  is  sometimes  found.  Čare  mnat 
be  taken  to  exclude  a  nebulous  comea.  as  this  will  cauee  a  haziness  of  tho 
fundus  very  simiiar  to  that  prodticed  by  fine  vitreous  opacitiea  On  the 
other  hand,  a  haz7  vitreous  nill  make  the  outlino  of  the  optio  disc  appear 
blurred.  and  thus  simulutv  papillitis. 

PtUhology. — Wben  a  recent  patch  is  examiDed  micro8Copically,  we  find  a 
oloster  of  ronnd  and  fuaiform  cells  in  the  lamina  vitrea  and  the  chorio- 
oapiUaris,  with  gp^at  engorgement  of  the  vessels,  and  perhaps  one  or  two 
hfBmoTrhage&  The  pigmeDt-Iayer  of  tbe  retina  is  then  unaffected.  As  the 
diaease  piogioaaoe  the  oells  of  the  pigmcnt-la}'er  proUferate,  and  the  part 
which  is  immediately  oppoaite  to  the  patch  becomee  absorbed,  giviug  it  a 
white  appearanoe ;  tho  pigment  becomes  accumulatcd  at  the  ec^gos  of  the 
patch,  and  the  inflammation  extends  to  tbe  layer  of  rods  and  conee,  and  the 
outer  granular  layer  of  the  retina,  with  small-celled  infiltration.  I^ter, 
thia  inlammatory  exudation  becomes  absorbed,  and  givcs  plače  tocicntricial 
tUBue;  bnt  the  structurea  involved — viz.  the  outer  granular  layer,  the  rods 
and  oones,  the  uveal  tract,  and  the  vosocls  of  the  choroid — are  de8troyed,  and 
their  plače  occupied  hy  ttiis  new  connective  tissiie. 

Varittiit. — Many  different  kinds  of  plastic  choroiditis  are  found.  The 
foUowing    may    be    mentioned    as    those    more    frequent1y    met    with : 

!1)   DiflBeminated ;   (2)  Central;   (3)  PeriphemI;   (4)  Diflusc  eaudative; 
5)  Myopic. 

(1)  JHtseminaUd  ehoroidiiu  consists  of  munerous  round  or  irregolar 
•pota  Bcattered  over  the  fundus.  These  pass  through  the  changee  mentioned 
above,  and  mo8tly  end  in  patches  of  complete  atrophy.  They  maj  beootne 
oonflaent,  involving  the  whole  or  the  greater  (urt  of  the  ftuidua.  The 
optic  nerve  may  become  involved  in  the  process,  in  which  caae  it  becomes 
first  hypertcmio  and  finally  ntrophic  Thia  form  of  choroiditis  may  eaflily 
be  mistaken  for  ffuttate  rhortrulUi*  (/  Tojf  (p.  286). 

(2)  Central  ch&roviilia  conaiste  of  exudation  in  the  msculor  region, 
forming  an  irregulari  more   or   leas   oircuhur   patch.  with   ooniidcrabl« 


pigmeutatioD.  Visioa  ia  impalrcd,  and  a  largc  central  ecotoma  is  prcsent. 
Tliis  is  e8ixx;ially  frequonl  iu  olil  peciple,  where  a  veiy  chrouic  in6auimatioDj 
without  much  pigmeulation  or  exudatiou,  is  followod  by  weU  -  dcftned 
atrophic  changea.  Id  such  caaes  the  feneetrated  amin^uiucnt  of  thc 
choroidal  ves»etH  is  clearly  seeu.  Tliis  aenile  fonn  is  usuall/  bilateral,  and 
inust  be  carefuU}'  sought  for  before  the  extraction  of  ali  seuile  caturacts,  as 
itB  preseuce  \viU  greatlv  modify  the  prognosis.  Before  a  diagnosis  of 
uniblyopia  is  iiiade,  either  congeuital  or  toxic,  the  niacular  region  ehonld  be 
carefully  cxamiiied  for  central  choroiditia 

(3)  retijihtml  or  anitrio-r  choroiditis  is  that  form  in  which  only  the 
tieriplieral  parta  of  the  choroid  aro  affected.  Owing  to  the  outlyiiig  poeition 
of  the  losion,  dirett  vision  is  but  little  disturbed,  and  the  diaease  inay  be 
easily  overlouked  unless  the  peri]iheral  portions  of  the  fundus  are  carefully 
examined. 

(4)  IHffusc  exuduiive  choroiditis,  extending  over  the  whole  fundus,  is 
aometimea  associaled  with  8yphilia.  Although  the  whDle  choroid  is  afFected, 
yet  the  dciKMiit  of  Ivmph  appears  to  aseume  the  form  of  circumscribed  patches. 
varyiiig  8omewhat  in  tint  from  a  yelIowiRli  red  to  white,  with  pigmentation 
according  to  the  stttge  of  tlie  aftection.  It  is  alway8  more  or  less  obsciired 
from  view  by  fine  dust-like  oi)acity  of  the  vitreous,  and  not  infrequently 
large  membranous  floating  opacities  of  the  ^^t^eou8  are  preaent  The 
vitreous  »ml  t)ie  retina  may  uUimatcIy  become  clear,  and  theu  the 
ophthalmoscope  reveals  more  definitely  the  large  atrophic  patches  in  vhich 
masses  of  pigment  are  here  and  there  distributed.  Such  cases,  whcn  they 
have  aiTived  at  an  advanced  atage,  aie  oflen  difficult  to  distinguish  from 
rtlinitis  piffmeiitoaa  (see  "  Uetinitis  "),  for  tlie  retinitis  eecondary  to  Ryphilitic 
choroiditis  tends  to  aimulate  that  disoase.  1'eriplieral  retiual  pigmentation, 
nigbt-bbudneas,  and  coutraction  of  the  \TsuaI  field  occur;  and  it  is  only  by 
the  pre»ence  of  v-itreous  opacities,  patches  of  choroidal  atrophy,  relative  dis- 
tension  of  the  reina,  togethor  \vith  perhapa  concurrent  iritia  or  cycliti8,  and 
a  detinite  hiatory  of  8yphili8,  that  the  right  diagnosis  can  be  arrived  afc. 
The  viaual  lield,  too,  may  holp,  for  in  mauy  instancea  there  is  no  peripheral 
coutraction,  hnt  a  ring  scotoma,  which  is  almost  pjithognonionic  of  8ypliilitic 
choroido-retiuitis, 

This  kind  of  choroiditis  almost  invariably  affects  the  retina  to  a  con- 
siderable  extent. 

(5)  Mifopic  choroiditis,  see  Selerotico-choroidiiis. 

Prcgnosis  of  Plastic  Choroiditis. — Plastic  choroiditifi  nius  a  chrouic 
course ;  its  wor8t  feature  is  a  tondency  to  recurreuce.  Many  eases  are  so 
chronic  that  they  extend  over  year8  without  perceptible  change;  whilBt 
others  preaent  new  spots  of  exudation  from  tirne  to  tirne,  until  the  clioroid 
is  nltimately  c^vereti  with  atrophic  jiatclies.  In  bad  cases  tlie  optic  ner\'e 
and  retina  are  involved,  and  jMtrti^  or  total  blindness  rcaulta.  Vision, 
however,  may  be  almost  completeIy  restored  so  long  as  the  macular  region 
in  free.  Central  change«,  like  periiiherul,  are  attcnded  vdih  Bubee^uent 
atrophy,  \vhich  givee  rise  to  peraiaueut  and  absolute  pcotoiaata;  con- 
.  sequently,  direct  vision  bccomcs  conipletcly  lost.  Dittuse  exudative  choroid- 
itis is  invariably  attended  with  gnidual  failure  of  sight  until  complete 
blindness  ensues. 

TreatnuiU  of  Plastic  CItoroiditis. — It  ia  nece8Bary  to  find  out,  if  possible, 
the  cause  of  the  disease.  A  hi8tory  of  8yphili8  can  often  be  clicited.  and 
should  the  disease  be  active,  mercnry  in  sorao  form  must  be  administered, 
either  with  or  without  iodide  of  potassium ;  the  subconjunctival  injection  of 
niercury  bas  been  warmly  advocated  by  various  continental  surgeons,  and 


I 


the  diacusaioD  of  this  and  otber  metbods  of  treatiuent  wi11  be  foiintl  undur 
th«  head  of  "  Iritis."  Other  constitutional  cauaes  requii%  geuenil  tretit- 
uent  Locall}',  if  theie  ia  active  inSaiuuiutiou,  aa  8howu  by  duU  poiu« 
diffuae  vitreous  haze,  and  fresh  erndatioDS,  leeches  applied  to  the  temple, 
diaphoresis  bj  bot-air  baths  or  pilocarpine  hypodermicaIly  injccted,  and 
pnmiae  purgea,  are  necessarj.  Counter-irhtatiou  by  means  of  tliu  Arg^rU- 
Robertson  method  frequeQtly  helps  to  clear  up  the  condition.  This  coDsi&ts 
in  rubbing  iuto  the  akia  of  both  eye]ids  purv  silvor  nitrate  uulU  vi-s^iealioD 
is  pToduced.  The  eyee  ahould  be  protected  from  the  light  by  tinted  glaaeee ; 
tbe7  ahould  bo  reeted  as  much  as  poesihle,  and  uo  neor  work  attempted.  It 
maj  be  necessarj  to  atropinise  the  e^es  to  prevent  accommodatioD. 

ShouM  thcre  be  no  histon*  of  B^-philis.  it  is  in  maojr  coses  stili  adrisable 
to  tij  the  mercurials  and  iodides,  as  great  iuiprovcment  is  often  obtained  hy 
their  use  independent  of  any  s^^hilitic  bistor7.  If  the  general  bealth  is  run 
down  it  must  be  Bupported  by  a  nutritious  diet,  regmar  outdoor  exercise, 
and  hy  the  exhibitioD  of  tonica,  such  as  tron.  stiTchniue,  qiunine,  etc. ;  local 
troatnient  must  also  be  adopted  as  indicated  abore.  It  is  ad\'isable  in  most 
casBB  of  choToiditis  to  avoid  alcoholic  stimulaota 

ScPPl'ltiT/y£  Choroiihtis  is  u  diftuse  suppumtive  inflamniation  of  the 
choroid,  oud  is  alway8  atten<led  with  suppurative  irido-cycIitis.  There  is, 
in  fact,  a  general  inriammation  of  the  tunica  \-asculo8a,  wbich  «8ually 
spreads  to  the  other  tunics  of  the  globe,  and  giree  rise  to  Ibat  condition 
knowD  OR iKiiurphtKalmitis. 

£tiolo(fy. — The  oauaes  of  suppurative  choroiditis  uiaj  be  dirided  into 
tbree  groups : — 

(a)  Injur)-,  of  a  j^netrating  nature,  if  septic  iufection  by  pyogeoic  matter 
is  prodacetL  Operative  measures  on  the  ejeball,  where  due  iiseptic  pre- 
cautions  have  not  been  taken,  may  be  placed  uoder  this  category. 

(6)  There  maj  be  an  extcnsion  of  an  inflaumiation  el8ewhere,  such  as 
from  a  septic  ulcer  of  the  comea. 

(c)  InHomnmtiuu  of  the  choroid  may  be  the  result  of  metastasis.  Of 
metastatic  choroiditis  the  moat  important  is  the  puerpeml  fonn,  occurring  ns 
a  sjmptom  of  pjieniia.  usually  in  the  second  week  after  deUver)*.  It  is  also 
oooaaionaUj  found  in  ulcerative  endocarditis,  cerebro-spinal  meningitis,  and 
during  the  acute  spocific  fevere.  It  is  due  to  septic  embolism  of  the  retinal 
and  choroidal  vessels. 

The  simptom*  from  the  first  are  those  of  intense  inflaninmtion.  The 
evthča  are  red,  svvoUen,  and  Oidcuiatous,  so  that  it  is  with  ditticvUty  that 
tbe  eje  can  \je  examinMl;  were  it  not  for  the  abaence  of  distharge,  the 
condition  might  be  mistaken  for  purulent  coojunctivitis.  There  is  great 
chemoeis  and  conjunctival  injection.  The  cornea  is  h&xy  and  anicsthotic ; 
tbe  iris  niuddy  and  immorable,  with  a  8omewbat  diUtecl  pupil  The 
anterior  ebauit>er  is  Bhallow  aud  often  containa  pus  {hypopyon),  There  is 
alisht  proptofis,  and  the  tenaion  is  Bomewhat  raised.  If  the  media  are 
eumciently  clcor  the  exudation  iuto  the  vitreous  can  be  aeeti  as  a  yeIlowiKh 
reflez. 

Ab  tirne  goes  on  there  may  be  a  gradual  subaidcnce  of  the  B^nuntoms, 
tlia  proptosis  diminisbes,  the  inHammation  subsidcs,  the  tenaion  falls,  aud 
gradualij  a  general  Filtnnkingof  the  wliole  globe  (j}hthUis  Mbi)  occura.     In 

i~         the  acute  form,  however,  suppuration  occura,  with  murked  eonstitutional 
i^nptouis.     High  fever,  vomiLin^,  and  violenb  jniIus  ensue;  the  proptoais 
inoreaaes,  the  Uds  bucomo  more  svvoUeu,  uutil  the  ejeball  givee  way  anteriorlj, 
with  escape  of  pus  oud  di8ap]ASLrunc<^  of  the  ucute  8yinptoins. 
Paiholofftf. — Suppurative  irido- choroiditis  is  attended  with  suppurative 
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retinitis ;  the  vitreous  niso,  participating  in  the  progressive  and  destructive 
indammatioo  (suppurutive  h)'alitia),  bccomes  destroyed  and  rcplnced  by 
pu8,  and  the  ejeball  is  converted  into  an  absces8-cavity.  In  such  a  etate 
either  the  comea  wiU  slough  and  the  pus  bo  discharged,  or  the  pus  will 
become  inspissated  hy  absorptiou  of  its  liquor  puris ;  iu  either  čase  the  globe 
will  shrink.  In  many  cascs  the  exudatiou  in  the  vitreous  is  more  puriform 
than  purulont,  und  the  yeIlowiBh  white  reftex  scen  hns  ii  tioinewhat  similar 
appearance  to  glioma  retiuie.  Hence  il  lias  beeu  termed  pseudo-fflioma. 
The  puriforni  exudation  often  undergoes  partial  organisation,  and  80  the 
ophthalmoecopic  condition  may  reniain  for  some  weeks  after  the  subsidence 
of  active  iiiflamniatory  changea ;  eventually,  however,  the  eyeball  is  sure  to 
shrink,  become  puckered  and  hardened,  and  in  some  cases  the  choroid  will 
undergo  ossiiicatioD. 

Microacopically  the  choroid  will  be  fouud  to  be  greatlv  thickened  and 
exeeedingly  c^lhiUr,  the  cclla  aggregating  into  chi8t«rs  \vhich  form  small 
abficesses;  these  soon  coalesce  and  eonvert  the  choroid  into  a  diffuse  suppu- 
rative  tract.  The  inflammatory  change«  in  the  iris,  ciliary  body,  retina,  and 
vitreous  are  siuiiliir  to  the  microscopical  characters  of  inflammation  found 
in  other  parts  of  the  body.  It  is  advisable  to  mention,  however,  Ihat  the 
partially  organiaed  exiidation  in  the  ciliary  body  looks  under  the  microscope 
not  uulike  a  mcilanotic  sarcoma,  on  account  of  the  ccmplote  demngement 
and  multiplication  of  the  pigment-cella  The  clinical  history,  together  with 
the  condition  of  tlic  ve8sel-walls,  will  cxplain,  however,  its  nature. 

In  metaatatic  choroiditia  it  is  often  possible  to  find  the  infectingemboli. 
whieh  can  l>e  8hown  to  oontain  pyc^enic'  organisms,  the  streptococci  being 
the  most  common. 

Diftgnosis. — The  main  difficulty  is  to  distingiiish  betwoen  a  chronic  and 
subacube  form  of  suppurative  choroiditia  and  certain  intraocular  growth8, 
of  which  glioma  ia  much  the  most  common.  The  diagnoais  depends 
chiefly  on  the  hi8tory,  the  presence,  or  absence  of  recent  inflftmmutory  signs, 
and  the  tension  of  the  globe.  Swppurative  choroiditis  is  U8ually  preceded 
by  a  perforating  injury,  or  by  a  severe  illness  such  as  a  epecilic  fever. 
Again,  signs  of  recent  iritis  will  be  seen ;  and,  la8tly,  intraocuhir  neoplasms, 
though  ab  first  they  may  be  presen  t  in  a  globe  of  nonnal  tension, 
soon  produce  a  rise  of  tension  with  ali  the  signs  of  8econdary  glaucoma, 
Buppurativo  choroiilitis,  on  the  other  hand,  eaiising  a  fall  in  the  tension. 
Other  iK>int8  to  help  wiJl  be  the  age  of  the  patient,  glioma  only  occurring  in 
young  children,  and  the  appearance  of  the  reflex,  which  is  of  a  much  more 
glistening  appe;irance  in  glioma  than  in  pseudo-glioma. 

pTOffnoftis. — The  diseased  eye  is  sure  to  be  lost,  so  far  as  sight  is  con- 
cemed,  and  wiU  incvitably  pasa  into  a  state  of  atrophy.  Tn  ali  caeea  the 
queBtion  of  sympathetic  inflammation  in  the  other  eye  has  to  be  carefully 
considered  (see  "  Sympathetic  Ophthalmitia  "). 

Treattrunt. — Local  leeching,  hot  fomentations,  combined  with  morphia, 
either  hypodermicany  or  by  the  mouth,  are  useful  in  aUajing  paiu.  As 
soon  as  pus  is  evidently  accumulating  in  or  behind  the  aqueous  chamber 
prompt  surgical  interference  is  indicated.  If  the  eye  be  left  to  itself  there 
is  considemble  riflk  of  the  inflammation  estending  along  the  optic  nerve  to 
the  brain  and  its  membranes,  and  so  causing  a  fatal  termination.  Kxcision 
of  the  gbbc  is,  in  my  opiuiou,  the  Itest  antl  safest  W7iy  of  trcuting  this 
severe  condition,  great  paiua  being  taken  after  the  eniicleation  to  treat  the 
socket  antiflfpticjilly.  Some  surgeons,  howcver,  are  doubtful  as  to  the 
propriety  of  removing  an  eye  whil8t  in  thia  inllamed  and  siippitrating  con- 
dition, and  prefer  tirst  to  make  an  ineision  through  the  anterior  part  of  the 
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globe  90  as  to  relieve  pain,  tensioD,  etc,  and  to  give  a  (ree  outlet  to  the  pus, 
pastpoaing  the  ejcisioa  until  the  inflamrnatorj  sjniptoms  have  subaided, 

Isjdo-Cboroiditis  (uTeiUs)  is  an  inflammatotj  nraditioD  inTolTing  ihe 
who1e  UTeal  tract     It  maj  be  afuU  or  chntnie. 

AcuU  Irido-Choroiditis  ts  either  suppuratire  (aee  "  Suppuratire  Chorai- 
ditis  ")  or  sero-plastie  (aee  "  Sjmpathetic  OphthalmitiB  "). 

Chro-nic  irido-chorotdUia  attacks  eoch  part  of  Lh«  uv«il  tract  either 
simultaneoQaly  or  saooeedveljr.  It  is  verj  often  preceded  hj  an  acute 
»ttack  of  ihtis  or  choroiditia.  Subacute  exaoerbations  occur  from  tirne  to 
tirne.  ItB  tendency  to  relapee  is  its  predominating  featcire ;  jenrs  may  poas 
away  before  there  ia  a  penuanent  oessation  of  inflammatorr  simptoma, 
The  prev&iling  clinical  featares  are  evidenoee  of  ihtis,  cjcUua,  and 
choroiditia,  such  aa  poeterior  syneohiffi  or  pigment  on  the  lens  capsule; 
thinning  of  the  iritic  tissue  ao  that  in  some  cases  the  dull  choroidal  reflex 
maj  be  aeen  through  the  reticulum  of  the  iris,  as  if  tlirough  a  curtaiu : 
thinning  of  the  eclera  over  the  ciUary  bodj,  from  chrouic  cjrcUtis,  which 
altow8  the  bhie  ciliarj  bodj  to  be  seen  through;  e^-entnally  a  ciliary 
staphjloma  maj  appear.  Kumerons  and  large  Titreous  opacitiee  are  aeen ; 
and,  if  the  ritreous  is  not  too  cloudv,  patches  of  choroiditis  and  choroidal 
atrophj,  witli  general  thinning  of  the  cboroid.  maj  be  made  ouc.  Postehor 
polar  cataract  or  irregular  opacities  in  the  lens  are  not  unconunon,  and  at 
Ufit  the  wholo  lens  maj  become  cataractous.  Subjective  signs  are  present, 
namelj,  defectire  vision,  eometimes  amonnting  to  bare  perc«ption  of 
light,  phosphenee,  duU  aching  poins  in  the  cjea,  etc  The  tcnsiou  is  usuaUj 
sUghtlj  laised  at  first,  but  aoon  beeomes  subnonnal  (T-1  or  T-2).  The  ' 
prognosia  is  uufaToanble.  The  diaeoae  is  usaallj  Bjntmetrical,  and  complete 
bUndneaa  will  almoet  certainlj  ensne  sooner  or  later. 

TrfatvMnt. — Little  can  be  done  bejond  treating  the  sjmptoms  and 
snpporting  the  general  bealth.  lodide  of  potassium  aeeists  in  some  oasea, 
clueflj  on  accouDt  of  it«  alterative  action  and  its  power8  in  aiding  the 
at)8orption  of  ali  chronio  inflammatorj  exudations.  Mercurial  inunctioas 
are  also  useful  for  the  same  purpoee.  Iritis  must  be  treated  in  the  earlj 
itege  bj  instilling  atropine.  Increaae  of  tension  is  rarelj  preeent,  and 
o^tainlj  ia  never  sufficientlj  pronounced  to  necessitate  operative  inter- 
fe  renče. 

RsTiSO-CnoROiDnis. — There  is  almoet  alwaj8  some  aocompanjinc 
retinitis  with  ali  cases  of  pUstic  choroiditia  It  is  unneccssarj  to  ndu 
anjthing  to  what  was  said  under  thut  hcading. 

ScLMROTico-CuoROiDtTfs,  OR  Afrofic  Chorojditis. — This  is  rather  of 
the  nature  of  an  atrophic  condition  of  choroid  than  a  truo  inllammation, 
and  will  be  referred  to  nnder  Mjopia. 

TuBKRCULOua  DisgASM  maj  alTecb  the  choroid  in  three  wayB,  which 
difibr  in  ophthalmoecopic  signs,  pro^oeiSj  and  treatment. 

(«)  Tuhtreulous  Ditaeminattd  Chormditig. — Thi«  fomi  of  chrontc  in- 
flammation  of  the  choroid  is  verj  aimilar  to  the  ajphiUtic  varietv,  and  is, 
accoitiing  to  some  authoritiM,  as  commou.  It  is  »ith  diflicultj  dis- 
tinguished.  but  the  patches  are  smaUer  and  alightlj  raised.  Just  as  m  the 
Bjphilitic  form,  degeneration  takes  place  with  choroidal  atrophj,  the  proccas 
being,  however,  aloweT.  It«  treatment  ia  unsatisfactorj ;  before  atrophio 
changee  have  set  ia  mercurial  inunctinn  maj  help  al>8nrption  of  th« 
ejcudatiou.  and  phos]>hateH  or  anteniatis  vrith  cod  liver  oil  should  ba 
proacribed  hj  the  moutb.  The  prognoeis  is  not  m  good  aa  in  Ihe  sjphililiai 
vorietj. 

{h)  MUiary   TuberculoM  o/  th«  Choroid  occupiea  the  regiou  of  the 
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cborio-capillaria  aod  thc  vaaciilar  ltiyer,  and  is  quite  1)chind  thc  tivea.  It  is 
most  commoDly  found  ia  cases  of  acute  miliarv  tuberculoais,  bub  it  iuay  be 
present  iu  ali  forms  and  atagca  of  tuberculo\is  discnsc, 

Ophthtdmo8copicaUy  it  appeors  as  a  grayish  lieiuifipherical  eminence 
varyiug  from  3  uiin.  to  1  iniu.  in  diameter,  oud  may  be  even  amaller.  One 
or  severni  of  them  Hrst  iiiipEur  in  thc  niacular  region,  and  are  aftervrards 
foUowed  by  otliera  iu  the  imighbourhood.  Tlie  youngeBt  tubercles  are  very 
sraall;  the  oldest  are  the  largeat,  and  are  (K3raewhat  white  at  the  centre. 
The  ophthalmoscopic  aigos  are  vexy  siniilar  to  those  of  disacminated 
choroiditis,  thotigh  the  two  conditions  are  not  likely  to  be  niist-aken  owing 
to  the  difForent  general  conditions.  The  patcbea  are  more  raised,  rarely 
pigmeated,  more  clearly  defiued,  and  lesa  brilliantly  white.  In  the  form 
that  occura  iu  acute  general  tuberculoeis  they  aplHiar  aa  a  rule  oiily  a  ehort 
tirne  hafore  death.  rapilUtis  ia  a  frequent  accompJtuying  8ymptom.  Both 
eye8  are  nearly  always  alVected. 

MicroBcopicaUy  each  patch  8how8  the  typical  structure  of  tubercle, 
though  the  Bi)ccific  bacilli  are  not  al\vay8  to  bc  found. 

Iu  caaes  of  acute  tuberculous  diaease  where  there  are  typhoid  8yiuptonis, 
and  iu  tuberculous  meningitis  vrherc  the  diagnosia  is  not  ahvajs  ea8y.  the 
dotecLiou  of  tubercles  of  the  choroid  is  of  ^Teat  assistauce  in  clearing  up  the 
čase,  althougti  the  absence  of  choroidal  tubercle  does  not  prove  the  abaence 
of  tuberculous  disoisc  in  other  organs. 

(f)  TubfrcuUus  l^tmour  of  the  Choroid. — Tliis  condition  is  probably 
alway9  8econdary  to  tuberculous  discase  elflewhere,  though  thia  cannot 
aUvava  be  proved.  In  early  atages,  a  retinal  detachment,  leas  defined  than 
tlie  detachment  due  to  choroidal  sarcoma,  will  be  the  onIy  sign.  As  grovvth 
takes  plače  glaucomatous  Bymptoui3  i'arely  occur,  the  coats  of  the  globe 
rapid!y  giving  way  with  the  formjition  of  a  staphyloma  and  subsecjuent 
[lanophthalmitis.  It  is  doubtful  if  gcnend  infcction  can  occur,  so 
enucleution  bhould  be  postpoued  till  \'isioQ  is  lost.  The  grow'th  is  ahvaj^ 
unilatemL 

GvMMA  OF  THE  CnoROiD  Is  very  rare.  It  may  esist  in  conjunction  witli 
gumma  of  thc  iris  or  ciliary  body.  The  diagnasis  is  neces8arily  difficult, 
inasmuch  as  Ihe  vitrcous  is  hazy  and  the  fundus  cannot  be  seen.  It  resta 
maiDly  ou  the  concurreut  eyphiUtic  leaions,  the  liiatory,  and  the  effect  of 
Rnti8yphilitic  treatmcnt.  Sigbt  is  U8ualiy  groatly  impaired,  but,  if  the 
conditiou  is  attacked  iu  tiuie,  aliuost  i>erfect  vieiou  niay  be  regained. 

SaIKJOMA  of  tur  CiiOROio  is  the  commancst  intra-ocular  tumour  of 
adult  life,  just  as  glioma  is  the  most  fre^uent  in  iufancy  and  early 
ehildhood- 

EHologif, — No  cauee  bas  beeu  discovered.  There  appeara  to  be  no 
relatiouship  between  it  and  blovrs  on  the  eyeball. 

Si/jnptoms. — Sareoma  of  the  choroid  usuaUy  begiue  in  a  manner  80 
iusidious  as  to  be  unnoticed  even  by  the  patieut  until  the  tumour  has 
attained  a  considerable  size;  even  then  it  is  often  discovered  accidental)y. 
Sometimes.  however,  though  rarely,  the  growth  of  the  sareoma  is  accom- 
panied  by  local  paina,  phoaphenea,  etc. 

When  seen  at  au  mrly  stage  there  uuiy  be  uotbiug  externally  to  attract 
notice.  Iu  addition  to  the  dimnesa  of  sight  which  may  bave  first  caused 
tlio  patient  to  apply  for  advice,  \ve  fiud  tliat  tfie  visual  fiold  is  defoctive, 
and  when  it  is  e.vamiued  by  means  of  the  perimeter,  presenta  a  Bcotoma 
corresponding  to  the  poaition  of  thc  tumour.  With  the  ophthalmnscope 
the  outline  of  the  tumour  can  sometimes  be  seen  to  form  a  rounded  pro- 
minence,  pushing  the  retina  fonvarda  into  tho  ntreous  cavity.     In  this 
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eax\y  stage  indammatonr  stgna  are  abeent,  and  tlie  tensioii  is  nonual  or  even 
sUghtljr  Bubnonnal 

At  a  lat^  stage  thc  preeence  of  the  tumoar  is  accompozued  by  a  dis- 
tincC  increaae  in  the  tension  of  the  globe,  and  tho  eye  preaents  other 
s^mptoms  of  glaucomo.  The  anterior  ciliar^  resBeU  aie  congested;  Uie 
cornea  bocomee  hazy  and  luore  or  lesa  anii^athetic  The  anterior  chamber 
graduaUj  becomea  sballow.  Tbe  iris  is  aometimes  subaculel}'  inflamedj  And 
K>rmB  posterior  adhe8ions(^nA'Ai^)to  the  capeule  of  the  lena,  which  render 
the  pupil  irr^ular.  Not  infrequent1jr  the  iris  is  atrophied,  and  it  may 
be  detached  at  that  part  of  its  periphery  whicli  corrvsponds  to  the  poaition 
of  the  tumoiir.  The  vitreous  aiso  is  frequently  rendered  clondy  by  the 
preeeoce  of  opacities.  The  vision  bas  ffnidually  become  worBe,  and  is  dow 
reduced  to  b(u%  perception  of  light.  When  the  disease  bas  progressed  so 
as  to  de8troy  rision  there  is  frequently  coosiderable  pain  in  tbe  ciliary  region 
and  lachrymation,  more  severe  tban  in  true  glaucomo. 

In  tho  thiTd  stnge  the  t^^nsion  of  tbe  globe  is  8uddenly  reduced,  signi- 
fying  thut  thc  scleroLic  hua  givcn  way,  and  thc  gUncomatona  H>'niptonis 
are  relieved.  The  growth,  boverer,  now  rapidly  extends  and  infiltrates  lUl 
the  surrounding  structuree. 

Fatholoffjf. — Sarcoma  of  the  choroid  maj  be  dhrided  into  tbe  followiiig 
varieties : — 

A  Leaoo-sarcoma — (a)  Spindle-celled ;  (()  rouDd-oelled ;  (c)  mixed- 
celled. 

If.  Mekno-sarcoma  —  (a)  Spindle-celled;  (6)  round-celled ;  (c)  imxed- 
oelled. 

C.  Inlen'eiung  gradea  of  pigmentation. 

Of  theee,  spindle-celled  inelano-sarconia  is  tbe  commonest.  Leuco-sorooma 
is  found  in  about  one  čase  in  every  cight  or  nine,  but  eren  then  a  few 
pigment  -  containing  cella  are  preaent  AN*ben  the  growtb  is  wbite  the 
oeUs  are  usually  of  the  ruund  variety,  uud  it  tip[K'Jirs  pmluiMe  tliat  tliis 
forui  start«  from  the  non-pigmented  chorio-capiUary  layer,  wbi]e  the 
melanotic  form  bas  its  origin  in  the  deeper  pigmented  layer8. 

Tbe  tumoura  u8ually  are  firin ;  tbey  generally  contain  some  blood- 
Twwlri,  and  aometimes  are  rery  vascular ;  the  walls  of  the  blood-vessela  ara 
oompoaed  of  aaroomatous  elementa.  They  hare  aa  even  and  smooth  codtcoc 
surface  so  long  as  the  lamina  \itrea  remains  intact.  When  thev  perforate 
thia  membrane  they  grow  more  nipidly,  become  boiir-gloss  in  sbape,  and 
pnaent  an  imeular  gr&nular  siirfac«.  Sometimee  there  is  also  efluaioa  of 
serum  or  blood  bcneath  the  retina.  Tbey  mny  increaae  so  aa  to  ti  11  the 
whole  globe  and  diatend  its  walla  before  invading  tbe  extra-ocular  tissuos; 
but  in  nmny  cases  the  tismies  outside  the  sclerotic  ure  ufiected  br  tbe  n6W 
growth,  wbilst  the  tiimour  wilbin  the  glolie  is  quite  Buiall;  in  t neee  COMS 
tlie  celU  [Miss  to  the  oiitside  by  means  of  the  stieaths  of  the  blood- vosaels, 
wbich  are  meeu  to  be  tbickened  and  altered  by  the  preaence  of  cells  aimihu* 
in  cbaracter  to  thoec  of  the  tumour. 

The  neigbbouhng  1ymphatic  glands  are  not  affected,  but  Mcondanr 
sarcoma  is  hable  to  be  set  up  elscwbere  by  a  process  of  emboUsm*  tbe  odJs 
being  condnctcd  from  tbe  primary  source  by  tbe  blood-ourrcnt.  The  lirer 
is  the  organ  iisuaUy  first  afl*ected. 

IHagnoM, — It  is  obvious  how  imiKirtant  an  early  diagnotii  is,  but  thi» 
is  often  extremely  diOicult.  In  tbe  early  stage  tliere  iaaIwaTS  great  doubt, 
whether  tho  opbthnlmoecopic  appeoranoe  of  the  retina  is  due  to  a  simplo 
dataobmeut  from  suhretimd  elTuHion  or  to  a  sarcomatons  growtb  in  tho 
dieioid.    Wben  tbe  latter  is  thc  čase  thc  detacbod  retina  nuiy  retaiu  some 
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colour  or  be  pigmented ;  it  may  occur  at  any  part  of  the  fundus,  and  it 
does  not  flap  alx)ut  wheii  the  eye  is  moved.  Id  simple  detachment  the 
detached  portiou  is  bluish  white,  usuall/  occura  ut  the  lower  segment  of  the 
fiindus,  aud  may  fiap  about  freely  wheu  the  eye  is  lllo^'ed.  Occaaionallv 
a  vascuUir  network  of  the  sarcomatous  growth  can  be  detected  through 
the  retina.  In  any  čase  of  estensive  detachmeut  occurring  in  one  eje 
onlj«  aud  when  there  has  been  no  niyopia  or  histoxy  of  injui7,  vre  miist 
suspect  sarcoma  of  the  choroid. 

In  the  stagc  of  increased  tension  earcoma  of  the  choroid  maj  easilj 
l>e  mistaken  for  acute  primary  glaucoma.  If  the  fundua  can  be  seen 
there  is  usuall^  no  diflicultj ;  but  if  this  is  impoasible,  the  diagnosis  must 
be  niadc  froni  the  historj  of  tlie  čase,  whethor  auy  syuiptomH  of  glaucoma 
had  previou8ly  existed,  and  by  Ihe  coudition  of  the  vieual  field  and  the 
projection  of  light.  An  iniiK)rtant  point  in  the  hiatory  is  the  relution 
betvveen  the  ooset  of  pain  and  the  loss  of  acuity  of  viaion.  In  priiuary 
ghiucoma  the  two  are  almost  8ynchroDou8,  \vhereas  in  choroidal  sarcoma 
Ihe  sight  in  most  cases  has  been  graduaUy  getting  Avorse  previous  to  the 
glauconiatous  8ymptom8. 

Conr&e  and  Projnosi^. — If  left  alone  the  disease  usually  takes  some 
year3  to  rim  through  ali  its  Btages,  the  end  being  al\vay8  fatal,  the  patient 
dyiug  geueraUy  from  e.vtension  into  the  brain  or  from  metastaaia.  In  ali 
caaes,  ho\vever  early  the  diagnosis  is  made,  the  eye  is  loat,  and  we  can  never 
promise  tliat  tliere  \vill  be  no  reourreuce,  local  or  general. 

TreaimaU.  —  Enucleation  should  be  performed  aa  early  as  possible, 
togethcr  with  cKcision  of  4  or  5  mm.  of  the  optic  nerve.  If  the  growth 
haa  extend6d  outside  the  globe  the  orbit  should  be  emptiod. 

Carcj.voma  of  tuh  CifOROlD  is  very  rare,  aud  is  ahvay8  secondarj, 
uHualIy  to  wirctnoma  of  the  brcaat.  Dcath  U8ually  occurs  within  tvvelvo 
inonths. 

Choroidal  DS0SXERAri0X. —  Guttaie  choroiditis  of  Tay  is  character- 
ised  by  a  uumber  of  yellowi8l)-white  8j>eck8  usually,  though  not  necessarilj, 
in  the  macular  region.  They  are  probably  spots  of  colloidal  degeueratiou 
of  the  choroid. 

O&sijicalion  of  the  choroid  frequently  folIow8  phthisis  biilbi.  It  may 
be  exteusive.  a  tbin  plate  being  preseut  on  the  inner  or  vitreous  part  of 
the  choroid ;  or  there  may  lie  merelj  a  few  spicules  of  bone  scattered 
throughout  the  choroid. 

LvjURjgs  TO  THH  CuOROiD.  —  Rupture  of  the  choroid  is  alway3  the 
result  of  exterual  violeuce,  sucli  as  a  blow  or  a  fall.  The  accident  is  u6uaUy 
foUowed  by  htumoiThage  into  the  \'icinity  of  the  wound,  causing  ojiacitj 
of  the  tttreoua.  After  a  few  day8,  as  the  blood  becomes  absorhed,  we  can 
see  a  whitiBh  line  in  the  fundus,  with  a  little  blood  clingiug  to  its  edges. 
It  is  U8ually  curvetl,  conceulric  witli  llie  edgo  of  the  disc  Sul>se<juf:nt  to 
the  rupture  there  is  frequeutly  a  tendeucy  for  maaaea  of  pigment  to  appear 
round  the  exi>0Bed  sulera. 

Concussion  Chor&idilis. — Rupture  of  the  choroid  is  often  accompanied 
by  macular  choroidal  degeneration. 

UTERATUUB.— 1.  CABfEKTBB.  Obouge.  TuhcrcutoM  of  Uit  CKwQ(d.—2.  COLLtltS, 
Trkacuek.  JteteareJia  into  the  Attai&my  and  I*atholotfy  o/thc  j^,  18M.— 3.  Fbobt,  Adaus, 
Funduš  Oculi  (Atlaa),  1893.— 1.  Ficiis.  Texl-hook  of  O/ihthalmclogtjf,  2uii  odilion,  1899.— 
5.  JuLEft.  Ophthalmic  Sci€ne£  attd  Practice,  2ud  edition,— 6.  NoftEts  and  OuvBU.  Syttcmof 
Diutuet  oftki  Sy€,  1898.— 7.  TranswiioM  oftiu  Ophthalmologieal  SoeiHj/. 
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Chromidrosis«    SeeSwKAT  Glands. 
Chyluria.    Su  Filabiasis,  Urine. 


Cicatrices. 

Dcnxmo:f  axi>  Strcctvsji 
Patbolooical  CovmnoKs  or 
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CiCATUCBS  or  acan  are  nevr  fonnationa  of  connectiTe  tissue  whioh  devdop 
in  plaoe  of  losses  of  substance. 

Oidinarilj,  however,  the  terma  are  appUed  lo  superficiiU  formations  of 
"  acar  tiasue  "  which  are  covered  with  newly  developed  epideriuis. 

A  healtbj  cicatrix  h&s  a  smootli,  more  or  less  gloeaj  Bur&ce  In  ita 
«&rlier  sta^  ic  is  of  a  pinkish  colour,  due  to  the  peinsting  vaacuUhtj  of 
itA  ocnmectiTe  tissue ;  later  it  becomes  white,  deose,  and  mucn  lees  vaacular. 
It  diJIen  from  trne  skiu  in  being  leas  elaatio  and  in  poesessing  no  surface 
furrovs,  bair  foUicles,  scboceous  or  sweat  glands.  The  sarfaoe  6how8  slight 
longitudinal  ridges,  causod  by  coutraction. 

The  aize  of  a  acar  depends  on  tbe  amouut  of  normal  tissue  which  bas  to 
be  leplaced. 

A.  Vhen  healiog  takes  plače  hj /rtt  inUntian,  tbe  resolting  cicatrix 
JB^linenr,"  and  in  tirne  it  teods  to  bčcome  leea  and  lees  apparent 

Vnder  the  microscope  a  traosrerse  section  Bhow8  a  narrow  non-vaaoakr 
band  of  couDCctire  tissue  corered  hj  epitheliuui,  and  with  its  elementa 
arrangeU  jiarallel  to  the  surface. 

R  Wiien  healing  takes  plače  bj  seeond  intentiont  the  reenlting  cicatrix 
bas  a  more  wideBpread  soriace.  Clinically,  its  characteis  depend  on  the 
nature  of  the  preceding  grannlation  tissue. 

Microscopicaliv  the  cicatrix  of  a  wound  which  has  healed  hj  seeond 
inteutioo  8hows  on  the  surface  a  tliin  covering  of  epidennis.  This  covehng 
is  indented  from  beneath  b^  papilLu^'  tuft«,  which  are  aimpl/  tlie  organised 
vaacular  tufts  of  the  precei^g  gtaniUation  tissue.  Tbej  oontain  no  taotile 
end-organs,  the  conneetivt*  tissue  forming  them  is  denser  and  less  vascular 
thao  in  the  cose  of  tbe  papilhi;  of  normal  akin.  and  they  tend  in  timo  to 
beoome  more  Rati^ned.  Below  this  ia  Bbrous  counective  tissue,  arranged  in 
interlacing  bundles,  more  or  lees  vascular,  and  more  or  lees  cellular,  accord- 
ing  to  the  age  of  tbe  8car.  Unna  states  tbat  elastic  tissue  may  in  time  be 
re-fonued  in  the  acar.  At  the  margin  of  the  cicatnx  ita  stmcture  rather 
rapidly  mergee  into  that  of  the  surrounding  normal  tisBuesL 

(*icatricca  are  dirided  into  three  varietaea : — 

1.  Normal  or  flat  cicatrices,  who8e  level  is  the  aame  aa  that  of  tbe 
Burroundiug  »kin. 

'2.  Alrophic  cicatrices,  in  which  over-contraction  of  the  fibrous  tissue 
has  tokea  plaoe,  and  tbe  surface  is  tetractod  below  the  levol  of  the  surround- 
ing Bkin. 

3,  H}i>ertrophic  cicatrices,  where  in  oonaeguence  of  over-reaction,  or  long 
continuauce  of  the  healing  procese,  an  excefiB  of  scar  tissue  haa  liecn  forinedj 
HO  that  the  lovol  of  the  oioatrix  ia  highcr  than  thut  of  the  surrounding  skiu, 

Treiitmoiit  of  suL-h  cicatrioes  is  oniy  neoeaaur/  wIiL'n  ll)ey  cAuse  diangurd- 
mont,  particulurly  ou  expoeed  surfaces.  Measuros  dirccted  towardB  keeping 
up  thoir  vasculunly, such  as  massoffe  or  painHn^ tcitk  iodine,tend  to  induce 
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a  degree  of  resorption,  or  if  the  surrounding  skin  is  lax.  the  scar  may  be 
escised  and  the  edgee  accuratelj  appoeed  with  the  viow  of  substituting  a 
linear  cicatrix. 

PATIiOLOGICAL  CONDITIONS  OP  ClCATEICKS 

1.  Wkak  Cicatkicks  are  thin,  shining,  reddish,  easily  wriukled  and 
cracked,  prone  to  break  down  and  ulcerate  in  the  centre,  the  friction  of  tho 
clothes  being  Bufiticieut  to  cause  tliis. 

They  result  when  the  original  wound  has  been  verj'  eitensive  and  con- 
traction  lias  beeu  incomplete  diirinj?  the  heaUxi|^'  procesa.  Hencc  they  occur 
after  severe  burns  and  ecalds,  particularljr  if  these  have  affected  the  tissues 
deeply ;  Init  a  Biiialler  cicHtrix  wlien  it  is  adhereat  to  bone  maj  also  8how 
a  weak  tendency. 

Certain  constitutional  contlJtions,  aa  tul)€rculo8is  (acrofula),  ansemla, 
8yphiUs,  Bcorbutus,  conduce  to  the  formation  of  weak  cicatricea  The  weak- 
neaa  maj  be  due  to  defective  granulation,  or  defoctive  epithelial  formation 
(keratinisation). 

Treaiment. — Treat  locall/,  as  for  ulcera.  In  addition  to  topical  appli- 
cationa,  tlie  part  must  Ijc  carofiUly  protected  from  the  aUghtest  injury 
and  t!ie  general  heallh  altended  to,  treating  tlie  constitutional  condition 
if  it  can  be  uiade  out. 

If  the  \vound  has  been  extenBive,  there  is  lesa  elitmce  of  good  cicatriaation« 
and  a  plastic  operation  is  necessarj.  ThierBch-grafting  Diay  not  give  a  good 
result  in  such  an  ulcer,  and  it  is  Ijetter,  after  acraping  or  cutting  away  ali 
the  im!u'Jilthy  tisaue,  to  tranaplant  a  piece  of  akiu  from  the  ncighbourhood 
(vide  **  Skin-graftiag  "). 

2.  EXUBEKANT,    HVPERTKOPHIC,  DEFORMKD    CICATU1CK3. —  CicatriceS    of 

ragged  wouud8,  sucli  as  are  caused  by  glasa,  spHnters  of  wood,  or  nails,  are 
generaUy  prominent  and  ugly.  The  »cars  of  tuberciilous  ulcers  are  exten8ive 
and  irregular.  Wotmds  whicli  take  a  long  time  to  heal  by  granulation  may 
develop  a  large  hypertrophic  cicatrii.  Treatment  is  required  only  when  the 
scar  is  on  an  expoBed  surface,  and  bhen  it  is  for  ttie  removul  of  the  dis- 
tigurement  caused. 

\Vhen  tlie  aurrouuding  skin  is  tenae,  operative  interfereuee  is  inadmisaible, 
thoiigh  some  improvement  niay  be  brought  about  by  measiires,  such  as 
massage,  painting  with  iodine,  etc.,  directed  to  the  increase  of  vascularity 
in  the  counective  tiasuc ;  bub  if  the  skin  be  lax,  the  scar  may  be  completcly 
dissected  out,  tho  edgea  accurately  apposed  with  buricd  catgut  suturea,  and  a 
linear  cicatrix  aubstituted  for  the  hypert.rophic  oue. 

3.  CONTRACTINO  CicATRicKS,  CAUsiNfl  Deformttv. — Such  cicatrices  may 
in  themselvea  be  quite  healthy,  but  they  cause  contlitionH  which  become 
pathologicaL 

(«)  SimpU  conlraetin^  Cicatrkc. — The  amount  of  contraction  depends  on 
the  depth  of  the  original  wound.  When  the  whole  cutis  haa  beeu  destroyed, 
tho  contraction  is  greater  than  when  only  the  papillary  layers  or  part  of 
them  are  destroyed. 

The  cicatrix  is  broiid ;  it  ia  thin  and  parchuient-Iike,  of  a  light  colour, 
mottletl  on  the  surface.  The  surface  ia  uneven,  and  marked  with  ridges. 
Such  a  cicatrix  may  be  soen  after  oxtensivo  bums  of  the  front  of  the  neck 
and  thorax,  and  causes  dragging  down  of  the  jaw,  everaion  of  tho  lower  lip, 
and  constant  dribbling  of  šaliva,  which  is  apt  to  cause  8u|ierficial  ulceration 
of  the  scar.  If  on  the  face,  they  cause  ectropion  or  anchylo5i8  of  the  iaw, 
and  when  in  the  ueighbourhood  of  the  natnml  orifices  have  caused  tueir 
distortion  or  partial  closureL 
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When  occurruig  in  flexures  they  t«nd  to  oauae  adhcaions  in  the  angle, 
and  the  parte  beoome  firmly  oonneoted  by  a  stroDg  prominent  cicatris,  the 
Bo-called  vieioua  bridle.  Enmples  of  such  cicatrices  are  seen  in  tlui  axiUa — 
connecting  tbe  arm  to  the  trunJk,  in  the  bend  of  the  clbow,  cauaing  pereiatent 
flexure.  or  in  the  hamU  and  feet,  causing  distortion  or  adhesion  of  the  digita. 

If  poesible,  treattuent  should  be  begun  early  in  cicatrisation,  before 
contnu^tion  bas  taken  plače,  by  splinte  and  extension  apparatus. 

If  oicatrLsalion  is  coinplete,  treatment  usually  consmts  in  dividing  the 
cicatrix  completely,  either  transverself  or  in  a  V-fthaped  manner,  stretching 
it  und  filling  up  the  gap  tbu»  caused  by  akin-graftH.  lu  luaking  the  incision 
it  ia  well  to  remember  that  important  nerves  and  veseels  may  be  involved  in 
or  adherent  to  the  cicatrix.  Simple  extension,  couiprcssiou,  aud  massage  of  the 
cicatrix  or  paiiitiag  itwith  iodiue  have  also  been  recommended  with  the  view  of 
incrcasing  vascularity  and  promoting  absorption,  but  such  measures  are  never 
whoUy  Buccessful.  Hebra  recomrnenda  8u1x;utdueou8  injection  of  a  15  percent 
alcoholic  solution  of  thiosinamin,  but  experience  of  this  remedy  is  limited. 

(h)  In  the  depressed,  adherent  scar,  treatment  coDaiatfi  in  dividing  the 
band  of  attachment,  by  ineans  of  a  tenotome  posaed  in  from  the  edge,  and 
raiaing  the  »car.  hssa  active  measures,  with  a  Tievr  to  incrcasing  the  vascu- 
larity  and  promoting  abeorption,  are  never  wholly  successful. 

Wheu  it  reeulta  from  a  scrofuloua  i^tulierculous)  gland,  A(laju*8  opcration 
{Brit.  Med.  Journal,  1876)  may  be  employL'd.  After  freeing  the  cicatrU 
from  the  side.  he  passes  two  hare-Iip  pina,  at  right  angles  to  eaoh  other, 
under  it  ao  as  to  raise  it  After  three  dajs.  duriug  wliich  the  ecar  tissue 
Iias  l>ccome  svoUcn  and  suoculent,  and  the  epace  Umcatb  tilled  with  blood 
dot.  he  removcs  them.  The  soar  subeidea  to  the  level  of  the  skin  without 
rc-fonning  adhesions. 

Cicalrice«  may  aluo  causc  deformity  by  jielding  to  preasure  from  beneath, 
as  in  thoee  foUowing  hiparobomies,  wheu  veutral  hernia  may  resulu 

4.  PAFKPDt  CiCATRiCES. — Fain  may  be  present  in  any  cicatris,  but  is 
most  oommon  in  those  of  amputution  wound&  The  pain  ia  caused  bj 
ioolusion  of  the  nerves  in,  or  their  adhesioa  to.  the  cicatricial  tiasue.  Some 
authora  Bay  that  the  pain  is  caused  by  neuritis  dependent  on  ttie  contraction 
of  thesoar. 

yimraigia  of  the  Ciealria. — In  this  čase  the  pain,  wMoh  ia  paroxy8mal, 
is  generaUr  due  to  some  constitutional  condition  atfectiug  a  cicatrix  in  itaclf 
healthj.     It  may  persist  in  spite  of  operative  iuterfereLnce. 

Treatment. — Free  adheaious  in  caae  of  depreesed  or  adherent  cicatricc«. 
If  the  cioatrix  be  smali,  cxcisc  it  altogether  and  slidc  a  Hap  of  skin  over  it. 
If  the  cicatrijc  be  eitensive,  neurotomy,  neurectomy,  or  uerve-stretching 
may  be  usefuL 

Where  there  is  no  abrasion  of  the  surface,  in  the  čase  of  a  amall,  puinful 
cicatrix,  ointment  of  aconitine  (1  cr.  to  51.)  is  of  uee  as  a  palliative ;  or.  if 
broad,  it  niay  be  protected  by  simple  plaster,  or  emplastnim  opii,  or  may  be 
aimply  covered  with  cotton  wooL 

5,  DiscoLOURED  CiCATBicEs. —  The  oioatrices  from  old  ohronio  and 
varioose  ulcers  have  ulwayB  a  permarient  brown  colonr.  lArgo  scrofulous 
oioatrioes  have  an  un8ightly  Uvid  tint. 

Forcign  matter  may  be  present,  suoti  aa  unconsumcd  graios  of  gunpowder 
in  caaes  where  the  injury  has  been  caused  by  ao  erplosion.  or  in  tattooing. 

OccaaioDal  comeal  opacicice  are  due  to  tbe  presence  of  reduced  silver, 
where  tbe  preocding  ulcer  has  been  ireated  with  silver  nitrate. 

Theae  diaoolorations  ooGaBionaUy  requirt'  treatment  when  on  expoaed 
surfaoea. 
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Keloip,  ob  Chkloid 

Is  Q  comparativelj  rare  fibroue  new  grovvth  of  thc  aVin  wliich  usuaUy 
developB  in  an  old  cxcatrix.  It  vas  first  deecribed  by  Alil>ert  iii  1810. 
Keloid  vras  formerlj"  divided  inLo  trne  or  epontaneouB  and  false  or  cicatricial 
keloid,  but  tbis  distinction  U  do  longer  generaUy  beld,  as  most  of  those 
termed  epontaneous  probabl^  develop  in  minute  Bcars,  Bucb  os  are  left  hj 
acne  pustules.     HiBtotogicuUy  tbcy  are  identicaL 

The  etioIogy  is  practica1Iy  unknown.  lU  growth  seems  to  be  dependent  on 
some  conatitutionn.1  state ;  for  exainple,  it  is  vcry  fi'oquently  aseociaced  witli  the 
tuberculous  diathcsis.  It.  is  uiorc  comnion  in  neffroo-s  than  in  white  men,  and  it 
may  occur  in  more  than  one  luemher  of  Um  saine  iamily.  AH  grades  of  society  aro 
liable  to  it,  bolh  seses,  &I1  parts  of  the  body,  and  it  iuay  occur  at  almost  ali  penods 
of  life.  Morrow  states  that  In  hia  esperience  it  is  more  common  between  30  and 
BOyears. 

Koloid  often  tJevelops  in  scars  which  bave  bccn  unduly  irritated^  aud  it  Diayi 
develop  in  a  healtby  scar  long  after  tlii«  is  fully  fonued. 

In  individuaU  bable  to  it,  it  develops  aft«i' such  aliglit  operations  ns  piercin^, 
the  car  for  Cftrrinjfs,  oxtirpation  of  wart8,  cautcriHation,  or  atter  leocli  and  iimoct 
bitf^S  or  on  the  sites  of  acne  pustules.  It  may  bc  multiple,  as  in  a  čase  of 
tM.'hwii»nier"5  quotod  by  Morrow,  in  whicb  106  tumours  vrere  counted. 

Keloid  is  a  s<;ar-like  grantli,  usually  cireumscribed  aud  iisolated.  It  iuay  occur 
na  a  rounde4},  Umi,  jiinkish  olevation,  with  irregular  or  sinooth  surface,  and  on 
eection  creaks  under  the  knife.  Often  from  the  central  maas  claw-like  processeg 
extend  in  the  surr<.>und)ng  skin.  As  a  rule  it  hus  the  shape  of  the  scar  from 
which  it  has  doveloped,  but  occasioua]ly  a.  pnrt  0D]y  of  the  scar  undergooa  the 
luorbid  (Ouiiige. 

Neuiiiaiin,  ^Varrei),  and  Kaposi  have  descri1)ed  the  microscopical  appearance. 

Connectivo  tissuo  bt^ns  to  develop  fix)ni  the  wal]s  of  tlie  small  blocKi-vesaeU  of 
thc  cutis.  In  this  way  dcnse  iibrous  tisiiuc  is  fonncd  undor  the  epitholium,  tho 
bundles  l)eitig  placed  chieflv  parallel  to  the  surface,  though  a  fow  small  bundlet, 
are  perpendiculnr  to  it.  TliU  U  uiore  vawular  than  true  scar  lissue.  The 
cpitbeliuiu  is  tliiiuKJ^d  overit, and  thegoriuinal  laycrof  thc  ret«  uiucosuio  becoines 
irregulnr.  Tho  gronving  part  of  tho  tumour  is  more  cellular  than  the  central 
older  p^irt,  whicli  iuay  be<'Ouie  very  firm,  dense,  and  )K>t1owed  on  tlie  surfi 
Fre(iu*'iitly  dilated  veins  conrae  over  it. 

The  tentleney  to  recurrence  ia  explained  by  the  development  of  spindle  cells  i_ 
the  advcntitia  of  the  ressels — a  condition  often  CKteading  to  soiue  distanoe  from 
the  edue  of  the  tumour. 

Keloid  is  usually  contined  to  the  dermis,  leaving  the  papiUary  layer8  intact. 
If  of  n  large  size  it  mny  cause  deformitv  by  contraction.  It  iuny  project  any 
distauce  from  a  line  to  |  to  ^  inch  above  thc  Icrel  of  tho  surroundiug  tikin. 

ClimcaUy,  keloid  starta  ncar  the  edge  of  tho  ecor;  it  may  cause  no 
8ymptomB  other  than  a  sense  of  weight.  There  are  usually,  however, 
subjective  8ymptotuB  such  as  itcbiug  or  sensitiveness  on  preesure ;  pain  is  not 
common  ;  ulccration  and  lia.'morrh(ige  may  take  plače. 

It  may  develop  iu  a  few  week8,  or  at  inoet  a  few  mouths,  after  the 
exciting  cauae.  Ita  natural  tendency,  as  of  ali  yoimg  fibrous  tisaue,  is  to 
contract  after  a  tirne  and  atrophy. 

According  to  Neumann  keloid  never  derelops  nialignancy. 

Diagnosis. — From  hypertrop!iied  cicutrbt  by  its  outliue,  elevation,  con- 
sistence,  oolour,  and  preseuce  of  itchiug  or  pain,  and  by  the  tendency  of  the 
latter  to  bccome  etationary. 

The  diagnoeia  from  sclerod^nna  and  Addi8on'8  keloid  (morphcea)  will  be 
discussed  under  "  Sclerotlerma,"  and  from  rbinoscleroma,  under  "  Skin, 
Beuign  Tumours." 

7*r«a/»i«»f.-^LDcal  trcatment  is  directed  towBrds  decreosing  the  vascularitjr  of 
the  tumour.    Applications  like  coUodiou  (not  llexile),  eitber  alone  or  coutaining 
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M  ■■■■I  tare  KMOM  M  OTMUiaunDaa,  finuii^  bm 

on  •  homj  suAm«.    Ther  uv  mpmm!Oj  eonink- 

BimtiMUs.  MahipkMmnfioatfioManofdiMbtfd 

'bj  tnarcurul  ointacnU.    In  a  i»w  cmm  atnog 


bad  aertfcK.  a  dndiM  to  firo  dndiu  ol  ooBodioa,  ara  MafiiL     Conimaei. 

atrmpau^  nlutip  |iiimiii^  nasl  hs  miSed  vilk  eaatum,  m  tkigr  mn  ■{)«  to  oan« 

■LonČmc;  umI  ara  onhr  appHniMB  vmd  tlw  fcakid  k  dmnncnbBd,  f»inWii%  bm 

pcmtlj  projectin^  »ncl  rarting  on  •  homj  auflMa    ***  "~ 

inriiftfd  indUhedcsaadcMmtor  ^'     '      «'  ■^^-* 

beoflfil;  eitiMr  aloae  or  foDo««d 

waheyhe  MŠd  pbstacs  10  to  90  or  8S  per  ent  hare  beea  saeowsf>L 

Itdung  »  bfltt  raliend  bf  ra^vUtioD  ol  tke  diet«  bj  an  ocoasoiial  aalin« 
pttriK^^^  Fovlec^k  liqoor  araeoBcalii,  Uq«or  pohiiro  in  laiige  domrn^  or  bj 
irsq«eot  tcpul  hathingi  citber  nmpte  or  vith  addttioo  of  caibonat*  ol  «oda  or 
potaik,  ooBMOo  nit  or  bran. 

Bun  k  rebaved  fagr  omtmoBti  of  oaMjplior  and  cUoraL 

Suneal  intarfaraDO«  bf  eiaMicB  is  ouly  jnstifiable  vboD  tfae  ■nr^eon  b 
reaaonab^  «ertaiB  tfaak  ba  ean  itanrora  tba  mppemrmi^ee  ct  tke  pari  h^  flafcatiUilaag 
a  tinear  ftcar  for  tke  kelaid,  or  at  faast  of  leHenins  hs  oaa. 

TeodenoT  to  recairenoe  is  rvrf  marked,  and  tke  raenmnoe  i*  oltoa  man 
ejraberaoi  taan  tbe  origiiial  grovth.  In  mošt  caeee  it  k  best  to  leare  veU  alooc^ 
aod  omploj  oaly  paUiatire  aad  oonstitotiooal  reoNdles. 

EtCKiea  Bay  oe  coDtampUted  wbett  th«>  keloid  k  rvrj  iiiuigfatl7  and  vhm 
ttiere  k  pleatj  «  free  skin  nuToonduig,  eo  that  the  edgoa  ol  tb«  voand  can  be 
readilT  appoaed  witboat  teasioo.  llie  growtb  most  be  completel;'  rvmov«d,  and 
bariea  šotore*  ased,  »praximatioD  beinir  anutcd  bj  stripa  ol  gauiu  tUvd  to  tbe 
■kiu  vitb  ooUodioa.    aTerjthiac  must  be  lion«  under  strict  msepak. 

ComtitnUomiU  Trtuhi^aU. — God  Ih-er  oil,  iodide  of  iroa,  ooorkhizig  diet*  are  of 
me  wbere  tobercaloak  k  sospect«]  :  mercuo*  iLad  th«  todides  in  sypmUs.  Oood 
resolts  ba%*e  beea  obtained  in  tbe  tneatotent  hy  sea  Inthiiig. 

Maugka^t  Disiasis  of  Cicatricss. —  SAiooinate  derelop  raiely  in 
cioatrioea.  More  commonljr,  but  stili  rarely,  epithdiomBta  ocnur.  They 
mšy  devek)p  at  aojr  period  after  the  doatrix  has  fon&ed.  One  oaaa  k  ca 
reoord  vrhera  «pithelioiiui  developed  in  an  old  ladj  in  the  acar  of  a  bura 
which  she  reccired  wben  a  child  of  foiir  yearB. 

Epitbeliotua  develops  reiy  alowlv  in  the  cioatrix,  and  may  not  inTolve 
neighliuurint;  gUnils  until  it  grovrs  bejond  tbe  cicatrix  into  normal  tksufl, 
in  wliich  it  develope  more  rapidlj. 

Tzvatment  conasta  in  earlj  and  complete  excuion. 

LTTSRATURB.— L  AsEsracr.  /aKmrtJgea/  Bmt^6hnmi\».—X  Pours-Kteir«.  Troiti 
dt  t)UrwfUliftu  tUtrmrgimU—i,  ]loiaow*s  j^eMa.— t.  Uvka.    HiMofoUohff  ^  Aš  Sti%, 
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CiBCUMCisios  k  the  operation  for  the  removal  of  the  prepnoe  in  it«  whole 
ciroumrerenca  Its  origiu  k  obacurv.  As  a  religiouB  ox\linaDoe  it  dates 
from  the  tirne  of  Abraham,  but  there  are  p^mfs  of  an  earlier  Egyptun 
origin,  vhile  it  wa8  undoubtedly  piaotiaed  in  early  timesin  Central  America, 
Kew  Zealand,  and  the  South  Sea  lalands.  Al  the  preaent  dAy  it  k  not 
only  a  JewiAb  ritual  perfonued  in  iuCincy,  but  k  oustotnarr  at  pabert/ 
among  Mobamiuedans,  and  prevailH  io  aom«  part«  of  Central  AfHoa. 

Apart  from  the  que8tioQ  of  religiou  and  custoiu,  ono  uwy  8uy,  gpnerolly, 
that  circuEuciaion  k  indicattid  wbere  thorc  k  a  comliliou  of  phymofik, 
tbat  k,  rach  a  Darrowing  of  the  prepucial  orifico  wbcrv  tbo  cutaDooui 


■ 
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and  mucous  membranes  meet,  that  retraction  and  repoeition  are  difficult  or 
impOBsible.  Difficulty  in  retracting  the  prepuce  firom  epithelial  adhesions 
to  the  glans  is  normal  at  birth,  and  is  not  phjnuoaia,  and  onlj*  becomes 
so  when  natural  or  artiiicial  means  fail  to  relieve  the  condition.  Operation 
is,  therefore,  onIy  iudicated  when  the  normal  procesa  of  retrnction  is 
delayed,  and  the  oritce  narrowod  by  elight  recurring  attacks  of  balano- 
pOBthitie,  and  more  e8pecially  if  complications  arise  which  cxperience  hns 
proved  to  depend  upon  thiR  condition.  The  phymoBi8  may  be  partial  or 
complete:  hjpertrophic  when  the  outer  layer  of  the  prepuce  is  elongated; 
atropMc  whcQ  tigbtly  stretched  over  the  glane,  inflammatory,  cedematous, 
or  senile. 

The  complications  nrising  fmm  pbymosiH  are  mnny:  they  rnay  take  the 
form  of  urinary  troubles.  local  inllaumiation  and  irritation,  a  frequent  com- 
bination  of  the  two,  and  maldevelopment  of  the  penis  and  gluns.  Of 
urinary  troubles  there  may  be  frequency  of  micturition,  etraining  and 
pain,  eneureais,  retention,  incontinence,  and  overflow,  dii»tation  of  the 
bladder,  ureters,  and  kidneys,  with,  as  a  condeqii6nce,  ])rolap8us  ani,  hemia, 
hfeznaturia,  unemia,  cy8titi8,  and  stone.  From  local  inflammation  and 
irritation  arise  pain,  8welling,  auitima,  muco-purulenb  dischargu  with  increase 
of  the  phymo8i8,  erections,  masturbation,  seminal  emi&sions,  and  other  dis- 
turbances  of  the  sesual  functions,  leading  to  nervovis  troiiblea,  gastralgia, 
palpitation,  hvpochondriaaia,  and  it  is  even  aaid  simnlated  or  roal  diseaae  of 
the  hip-joint,  epilepav,  and  brain  affections.  A  combination  of  the  two 
naturallv  aggravates  hotli,  while  later  in  Ufe  maldevelopment  of  the  penis 
and  glaufl,  ditticultiee  in  coitus,  and  the  liability  to  venereal  disease  and 
epithelioma  have  to  be  considered.  AUhough  ali  coniUfcions  of  true  phymo8ia 
are  really  acquired,  as  proper  treatment  in  infancy  wonld  have  prevented 
them.  etill  for  oonvcnioncc,  those  occurring  in  childien  whose  foreskina  have 
never  been  retracted  are  termed  congenital,  while  thoae  which  appear 
later  in  life,  where  the  prepuce  has  previouslr  been  easily  retracted,  are 
calletl  acquired.  Acquired  phynio8ia  can  only  occur  when  the  prepuce 
is  long,  as  it  normaUy  is  in  33  per  cent  of  adulta.  The  causes  are  usuaUy 
intlamnmtory,  from  gonorrhrea,  chancres,  eczema,  or  herpea;  but  eenile 
phymoBi8  depends  on  atrophy  of  the  glans  and  limb  of  the  penis,  with 
chronic  irritation. 

Should  one  or  eeveral  of  these  conditiona  esist,  the  next  que8tion  to 
consider  is  \vhen  ia  operative  intci*ference  necesear)*,  and  regarding  this  the 
moflt  ^iried  viewB  prevaiL 

AcGording  to  aome,  every  long  prepuce,  whether  it  can  be  retracted  or 
not,  demands  operation,  aa.it  may  at  a  eubse^uent  datc  lead  to  trouble. 
The  other  view  ia,  that,  as  in  the  majority  of  cases,  even  when  in  childhood, 
there  is  a  alight  atenosis  of  the  orifice,  this  condition  disappears  naturally 
vnth  growth  and  suitable  treatment,  it  ia  always  vsise  to  wait  until  compli- 
cations ariee,  and  to  make  sure  that  these  dejiend  on  the  condition  of  the 
prepuce  before  interfering. 
^  Of  these  two  vievvs  the  latter  certainly  appeara  to  he  the  most  sensible, 

^H  It  ie  a  safe  rule,  therefore,  that  ali  conditions  of  phymosi8,  in  which 

1^       retraction  and  rcposition  aro  difficult  or  iinpossible,  and  which  give  rise  to 
I  6ymptom3,  fihould  be  subjected  to  operation.     The  operation,  wliatever  its 

I  naturc,  should  be  thorough,  and  lead  to  a  suflicicnt  and  permanent  vridening 

I  of  the  prepucial   orifice,  with   complete   separation   ot"  adhesions,   ]Mirtial 

I  operations.  Buch  as  insuthcient  dorsal  incision,  frequently  causing  iuereaeed 

I  phymosi8  through  cicatrisation.      The  form  of  operation  to  be  preferred 
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A.  In  <A«  atropkie /orm^  irben  tlte  prepuoe  is  etretcbed  over  tbe  gUos, 
and  tfae  outer  layer  does  not  projeci,  a  doraal  iikcison  is  asaally  9uffici«Qt. 

The  patient  baviM  beoi  prqiv«i,  a  gooeral  uuKSlieCk  u  »IminuCOT«^ 
local  anjestbena,  »oA  ms  th»t  produoed  by  tbe  looal  inieetion  of  woti iiwi^  ma^  m 
ezoepdooal  caaes  be  emplo^ed.     In  caces  wbere  nuutnrtetion  faas  been  practised, 
it  is  reoommsmled  br  some  Uut  do  aiuastlteUc  abouM  be  tued,  the  monu  eflfect  ol 
tbe  pain  beiog  sappoGed  to  bave  «  deterrent  influence. 

In  Tonths  aod  adnlta  a  red  mbber  catber«r  should  be  tied  round  tbe  root  of  tfae 
penis  to  prarent  favmocrbave ;  in  in^ts  tbU  ifi  incon\'ement  &od  unneogmarjr. 

Slabonto  didnfectiaa  oi  tke  surroondinR  parta  nuMr  be  dispcnsed  vitl^  U>e 
penis  being  d7»wn  throngli  a  small  bole  in  tbe  centre  of  •  piece  of  lint,  stenliscd 
or  mcuteaed  with  warta,  (h»  in  forty,  cnrbolio  solutioo,  and  tbe  sanounding  parts 
oorered  witb  sterilised  toweU. 

The  pcniifi  being  fized.  and  tbe  forealdn  6mily  retiacted  vitb  tho  Mi  band,  a 
grooved  director  iseareiutly  introdnced  between  the  prepooe  and  gUnson  tfae  donal 
aspect,  and  along  tbis  the  blunt  blado  of  a  small  pair  of  &cisson  is  passed  a>  far  back 
as  posaible,  and  the  prepuc«  diviUed  exactl^  iu  tbo  middle  Une.  Th«  edf^  at  onoe 
gaue,  so  as  to  form  an  almoet  transverse  incision,  the  tnner  Uver  \mtig  diruled 
nalf-vay  up,  the  outer  layer  aomewbat  bigher.  By  further  truetlon  uu  the  &kiu  uf 
the  penis,  tbe  ooter  lajer  is  dr&vn  baok  as  £sr  as  possiblei  and  froni  the  angle  of 
the  mner  Ujer  a  small  triaugular  dap  is  cut  with  its  baae  at  the  corona,  &ud  tU 
•dna  meeting  at  an  angle  ait  00\  ita  length  being  aboat  balf  an  incb  in  tbe  adult 
aua  half  tbat  in  inCan^  Irregularitiesof  tbeeogesoftbeinner 
lajrer  are  removed  witb  sdssors,  and  the  angnlar  estnmities  of 
tl^  first  cut  rounded  ofL  Any  bleeding  puiuts  having  been 
tvisted  or  ligatored,  ali  adhesiona  betweeu  the  prepoce  and 
riana  are  8e];>arat«d,  slight  ones  b;  means  of  a  oluut  prohe. 
tfaoee  tibat  are  tirmcr  are  clearcd  ali  round  and  then  di^nded 
close  to  tbe  glans^  so  as  to  wound  th(>  inner  liiyer  of  tbe  prepuce 
as  little  MB  poKsible,  and  ibus  prevent  cedemu ;  if  ueceesai^, 
any  larger  vound  of  tho  inner  Iayer  is  closed  witb  a  fino  catgut 
suture. 

The  interior  of  the  prepuce  ia  then  cleansed  witb  a  one  to  Bmrnf*  ModmaMon. 
forty  carbotic  lotioo  to  remo^-e  amegma,  and  theironnds  sntured. 
Tbis  U  besi  done  with  a  continaous  suture  of  fine  catgut  so  ss  not  to  re^uirs 
sub(»equent  romoval.  One  conunenocB  by  adjustingtbe  apesof  the  littlotriangDlar 
fiap  of  tbe  inner  layer  into  the  angle  uf  the  wuuad  in  tho  outer  layor.  Tbis 
uiethod  is  recommeoded  b^  Roser  as  foniiiiig  ii  skin  edgo  st  the  apex  of  th« 
incition,  and  tbus  preventiiu;  the  refaealing  of  tbe  original  wound,  Mritli  tbe 
,  immovable  cicatrix,  or  even  a  recurrenoe  of  T 


formation  of  a  G  rm, ; 


'  the  pbymosis. 


Local  after-treatment  conaists  in  keeping  the  part  as  much  at  ivat  and 
as  aseptic  a«  poHsible.  A  good  method  conaiate  of  duBtiug  od  u  littU 
•  powdered  cryBtalli8ed  iodofonn,  and  surrounding  tbe  part  with  a  narTow 
etrip  of  aoToral  la}'ers  of  iodoform  gauzc,  whi]c  orer  this  a  iiarrow  carbolio 
gtiuze  bondage  ifi  applied  with  moderat«  tiriuuesdup  to  tbe  root  of  the  penil, 
this  actiug  as  a  kiiid  of  spliut.  Čare  must  be  token  to  pre^ient  the  draning 
aa  iar  aa  poeaiblu  Irom  becoming  eoiled  with  urine.  It  ua}'  be  left  on  for 
nrenU  dayH  unless  the  part  be  painful,  lieing  occa8ionally  moiatened  with 
weak  carboLic  oil  if  it  becomea  wet.  Another  uietbod  recoumeudcd  is  to 
keep  the  part  covered  with  a  small  etrip  of  lint,  kept  moistened  for  the  fint 
^H-  twenty-rour  houra  with  a  iiiild  antiseptic  lotion ;  tnia  ia  tbeu  ivnevred  and 
^H        ulluwed  to  dry  on. 

^H  Completti  ]>riiaary  union  ia  rare   in   children,  but  not  unoonuuou  iu 

^H       adulta.     Any  point  that  remains  unhealed  ie  beet  treated  by  being  smeared 
^H        witb  a  little  aoft  boracic  ointuunt. 

^^  Tbo   patient  ahotild  bc  k(!pt  iu   bed  for  two  dajs,  and  then  allovred 

I  to  lie  on  a  aofa,  but  be  in  not  to  uove  about  for  a  woek.     Bruuiido  of 

I  polaah  may  bo  retjtiired  iu  adullH  if  eroutiona  be  troubloaome. 

I  B.  /h  the  eoM  v/  kypertrophič  pki/moM  wliioh  occun  bo  f^uoutly  iu 

^H        children,  doraal  iucisiou  'a  unaatiaractory,  IcAding    to    oedema   and   an 
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inel^ant  result.  CircumciMon  ie,  therefore,  to  be  preferred.  This  operation, 
although  it  has  undergone  innumerable  mcMlificatioDB,  differa  little  in 
easentials  froin  tliat  origiuaUy  perforDied  and  stili  practised  as  a  religious 
rite  by  the  Jew*. 

A  pobit  on  the  foreakin  about  a  quartcr  of  an  inch  in  front  of  the  corona  is 
grftspod  ubltquely  from  al>ove  downward3,  and  from  behind  fonvards  with  long 
dressing  fnrcopa,  or  other  special  forceps,  the  obliquit>-  making  the  retiultinff 
opening  elliptical,  and  thus  larger.  Cat-o  tnuat  bo  takeii  thiit  the  glans  is  pu&hecl 
back  and  is  not  ineludeil  in  tho  grip  of  the  forceps.  The  anterior  portion  of  the 
prepuce  in  tJie  Kriii.p  ot  tlie  forceps  is  theu  cut  ou  by  one  sweep  of  a  sharp  bi8toury. 

The  oator  fu^er  retracts  to  a  coDsidorablo  cxtont,  and  čare  is,  therefore, 
necessary  not  to  includo  too  rauch  in  the  forceps,  otherwiao  the  limb  of  the  penie 
is  apt  to  be  left  devoid  of  skin,  this  teading  to  delaj  in  healicg  and  8ubsequent 
dia<»iiiforte  during  crections. 

'Hie  inner  Iayer  stili  remains  more  or  loss  cnclosing  tho  glons ;  it  is  to  be 
divided  by  means  of  scissors  in  the  mid-dorsal  line  ahiiost  to  the  level  of  the 
corona,  or  Ro8er'8  trianRular  flap  mav  auain  be  eniployod  with  advantAge.  The 
Bzigles  are  then  trimuieu  utV  up  to  tiie  ircniuti,  Icaving  a  Riiiall  fringt^  of  mucous 
membrane  surroimding  the  coronn.  Blecding  having  been  cnn!fuliy  arrested,  the 
edges  nre  brought  together  by  means  of  a  cunLiuuous  or  interrupted  line  catgut 
snture,  the  foruior  »eing  prefenible,  but  in  the  caae  of  infants  suturea  are  ire- 
quently  unne<:essary.  U  the  triangular  llap  has  been  employed,  it  ia  wcll  for 
exactness  of  adjustment  to  make  a  small  mid-dorsal  snip  in  the  outer  layer  to 
roceive  it.  Tho  oftor-treatmont  ia  as  fomier]y  described.  Should  the  wouad  not 
heal  by  first  intcntion,  as  is  uEunlly  the  cose  at  tho  frenum,  vann  baths  and  a  mild 
antiseptic  ointraent  are  graieful  and  promot«  healing. 

"WTule  these  are  the  general  principles  upon  which  the  operations  ehould 
be  conducted,  there  are,  Iiowever,  certoin  points  to  which  further  attention 
must  he  directed. 

First,  As  to  the  emplojment  of  the  elastic  band  to  prevent  ha^inorrhace. 
When  this  is  used,  car©  must  be  taken  before  application  to  mark  on  the 

skin  the  exact  position  of  the  coroua,  other- 
vrisc  one  is  apt  to  reiuove  either  too  much 
or  too  little  of  the  prepuce. 

Second,  The  lorcej)«  having  been  appli«!, 
it  is  usual  to  cut  behind  theni.  Davies 
Collej",  howcver,  8trongly  recommenda  that 
the  iuciaion  should  be  made  in  front  of 
them,  and  the  diatal  })ortion  of  the  prepuce 
having  been  made  ten»e,  that  Ihe  lower  part 
of  the  incision  should  be  made  obliquely  from  behind  fonvards,  so  as  lo 
form  a  triangular  flap  of  the  middle  of  the  under  surface  of  tlie  prepuce, 
which,  he  sajs,  fits  more  accurabely  into  the  triangular  gap  with  its  apex 
at  the  stump  of  the  frenum,  wliich  is  formed  on  removal  of  the  inner  layer. 
Tkird,  When  an  elastic  band  has  been  empIoyetl  in  ndults,  primarr 
union  is  frequently  obtained  and  time  sared  by  tyiDg  any  obvious  vessel, 
suturing  and  applying  the  dressing  and  bandage  mth  moderate 
pressure  before  removal  of  the  band.  The  8ub8equent  svrcUing 
prevents  further  bleeding,  but  ex])erience  is  nece83ary,  as  a  too 
tight  application  of  the  riandage  before  removal  of  the  elastic 
baml  mav  cause  such  subsecpient  pressure  jls  mav  lead  to  sligbt 
sloughiug  of  the  edgos  of  the  wound. 

Lastly,  As  to  the  nuostioa  of  operation  in  the  čase  of 
gonorrhoea  and  inflamed  hard,  soft,  and  phagedonic  chancrcs, 
the  fear  of  infection  and  inflammation  of  the  whole  wound  has  frequently 
prevented  this  from  being  done  when  otherwiee  advisable ;  this,  however, 
rarely  occurs  if  tbe  raw  surfaces  are  weU  wa8hed  with  carboUc  lotion, 
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anj  ulcerated  surface  not  capable  of  removal  being  Brst  dried  and  tboa 
touched  with  fuming  nitric  acid  and  iodoform  rubbed  in.  In  the  caae  of 
great  sweUing  and  inflanimation,  a  dorsal  incision  followed  by  disinfection 
and  aubeeqaent  removal  of  the  redundant  fiaps  by  meaua  of  scissors.  no 
Butures  being  enipIoyed.  oftcn  givea  a  bcttcr  result  than  the  more  ftl««rir>ftl 
opera  tioD. 

Circumcision  is  uaimllv  devoid  of  risk,  but  fatal  cases  have  been  recoided 
from  cellulilia,  errsipelas,  tetanus,  and  liioinon-hage ;  while  infection  from 
sjphilis  and  tubercle  are  not  tmknowQ  aa  tbe  resmt  of  ritual  circumciaioa 
among  the  Jevrs. 

LITERATURE.— 1.  Datiu  Ooluht.  "Circnmcuion,"  Out/'t  HtitpUal  JttporU,  1893.— 3. 
GCxTRKu.  OperationsUArt.S.  Jacobhkv.  7%«  IHiM*u  nf  Me  MaU  Oraan$  of  Otnmtiott 
Ukd  Tht  OptratioHS  of  Surtfšrjf. — 4.  ILirPMAKV.  "  VirlvtzDDgfD  nna  Krankheiteo  drr 
mJuulicben  Hamrubr«  nad  d«r  Penis,"  DtiUsehe  Chintr^,  Lirfpniiig  50  a.  —  &.  Saint- 
Oekuaix.  "Circamcision,"  yawc«am  dietio%nairc  d4  mAfeaM  tt  de  ehirurgid  pnUi^uu, 
tome  Tii. — 0.  Tkeve«,     A  Manuat  <if  Siiryay. 


CIrcuIatory    System. — General  index  of  the  main  articles 
dealing  witb  the  circulaLor^  Hjslem.     Consult  also  iudez  on  "  Blood." 


Abdominal  AneurlBin. 

Angina  Pectoris. 

Aorta,  Thoracic,  Anenrism  of. 

Anemiani  (Sorgical). 

Arteries,  Injuries  of. 

Capillahca,  Affections  (^ 

Electrolyai8. 

Heart— 

Fb7&iolog7,  Clinical  Inveatiga- 
tioD  of,  Endocaiditis,  Ohronic 
ValTular  Dlseasee. 


H«art — 

Diseases  of  Myocardium. 

Neuroses  of 

Congenital  Diseases. 
Ljnnphatic  System 
Pericardium,  Diseases  of. 
Fulse. 
Vessela,  Diseaaes  of 

(a)  Arteriea. 

(b)  Veins. 


CIvlI    lncapacity  — Capacity   (Mental)  for  Civil 

Contract p  etC« — It  may  be filated  generally  that  a  person  while  insane 
is  legally  inc^pable  of  entering  into  a  contraot;  he  ia  iu  the  legal  seuse 
incap^ble  of  giving  the  consont  which  is  esaential  thercto.  C'onBc<iuently 
he  cannot  enter  into  the  contract  of  marhage,  nor  cau  bc  cxoculc  a  wilL 
Moreover,  the  manogcment  of  hia  property  may  be  removed  entirely  from 
his  control 

Whtit  eonttUuiM  Legal  JntatiU«, — It  i«  not  poseible  to  formulate  anj 
«nterion  which  would  be  geaerauy  applicable  to  the  v&ried  caeea  which 
ariee.  To  generalise  in  the  matter  wouId  be  to  mislead.  The  que8tion  of 
inaanitj  in  snch  caaee  is  alwayfl  the  qQeation  of  capaoity  intelligently  to  do 
the  particular  act.  Tbe  late  Lord  Preeideiit  Inglis  (iu  the  Scottish  oue  of 
Morriaon,  1862,  24  I),  at  p.  631)  aaid  lo  the  jury :  "  1  am  not  going  to  give 
you  &ny  definiiion  of  infiamty,  and  I  am  not  even  goine  to  define  to  you 
what  legal  capacity  is  in  a  nue«tion  of  tlili  kind,  becauso  1  niay  teli  yon  at 
once  that  tbe  qucAtion  whether  a  man  i»  in  auch  a  stato  of  mind  as  to  be 
capable  of  expcuting  a  deed  of  this  kind  is  a  ^uestion  of  fact,  and  not  of  law. 
.  .  .  The  teBt  of  liifl  cftpactty  to  execute  such  a  aettlement  may  be  very 
re«aODably  etated  with  reference  to  the  nature  of  the  settlement  itHelf,  but 
it  cannot  i)08Ribly  lie  sintezi  wilhout  refen^ncc  to  the  selllement.  because  a 
mou  mAy  have  strongth  of  mind — power  of  int«Uect  salficient  to  enable  him 
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to  do  one  thiiig,  to  make  one  kiud  of  lueutal  exei'tiou — and  jet  he  ma^  be 
totally  incaimble  t>f  making  another.  A  man  may  be  so  far  vreakeued  in 
his  mind  as  not  to  bc  ablu  to  foUow  a  ditticuli  proecss  of  i^easonuig  .  .  .  and 
vel  be  perfectl/  capable  of  makiiig  a  eiiuple  destiuatiou  of  hia  prapert/. 
The  two  things  are  totallj'  different^  You  can  easily  undcrstand  that  a 
man  may  nut  be  capable  of  very  lun^-susUmied  meutal  exertion,  and  yet 
iuay  be  (piite  capable»  reasonal)Iy  and  fairly,  of  sayiiig,  1  want  my  estatc  to 
go  to  A.  B.,  or  I  want  to  dismberit  my  lieir  and  to  leave  my  estate  to  au 
hospituL  Tfiat  is  uot  a  vcry  complex  idea ;  and  if  a  pci'8on  is  capable  of 
distinctly  underslanding  \vhat  it  ia  that  he  is  doiug — is  capable  of  ex- 
presaing  that  pui'poae  in  intelli^ble  language.  and  is  capable  of  under- 
Btandinj^  the  couaequence8  and  efVecta  of  what  ho  does— then  lie  is  capable 
of  itiakiiig  Buch  a  settlemeut,  and  it  is  valu  to  go  about  &cienti£c  definiLiona 
oranything  of  the  kind"  (see  also  Erakine,  J.,  in  Jfanoood,  1840,  3  Moo. 
P.  C.  282). 

A  decd  disclosing  no  trace  of  incapacity  or  insanity  nmy  nevei-theless 
Bpring  from  an  iiisane  belief  or  delusion ;  but  in  establisliing  Ihis  to  the 
eficct  of  iuvalidating  tho  dccd,  it  is  necessary  to  piovc  not  mercly  the 
gi'ouiulIeasness  of  llio  Ijelief.  Imfalso  the  iuipo9sibility  uf  iti*  beiug  euler- 
taiued  by  any  sane  mind.  The  existence  of  a  disoidercd  belief  upon  some 
Oictraneous  poiiit,  having  no  conncction  with  thu  siibjeut  matter  of  a  scttle- 
meot,  is  not  nece38arily  fatal  to  the  deed.  In  a  receut  čase  the  Hoiise  of 
Lorda  (revereing  a  judgment  of  the  Scottieh  Courtfl)  held  that  thoso  alleged 
facts,  if  establiehed,  would  be  aufficient  to  invalidate,  on  the  gromid  of 
meutal  iucapacity,  clie  will  of  a  testator  who  dirccted  tho  greater  part  of  his 
large  ostato  to  be  empli>yod  in  promoting  total  al>sliuonce  and  proventing 
the  spread  of  Komau  Catboliciam.  It  wa8  stated  that  upou  Ihese  topic-s  he 
was  snbject  to  insanc  tiekisions,  and  believed  that  he  had  an  imperative 
duty  to  devoto  his  pecuniary  resoiirces  to  these  objects  in  con8equeuee  of 
conimands  which  he  had  received  from  the  Deity  by  direct  communication 
upon  various  occasions ;  and  these  insane  dehisions  dominated  his  niind  and 
masteied  his  judgment  to  such  an  extent  as  to  render  him  incapable  of 
making  a  i-easouable  and  proper  settlement  of  his  estate  {Kope,  1898,  1 
l'iuser,  U.  L.  1 ;  see  also  Lord  Penzanco  in  Smith,  1867.  L.  R.  1  T.  &  D.  398). 

It  is  neces8ary,  theu,  that  a  testator  shoidd  have  suflicient  memory  to 
recall  the  amoimt  and  cliaracter  of  the  propcrty  of  which  he  is  possessed, 
and  to  romcmber  the  scveral  persoua  who  may  be  said  to  have  claims  on 
him.  Along  vnth  this  memoi7,  he  miist  also  have  his  judgment  rea8onably 
clear  and  free  from  morbij  and  insane  ideas,  ao  as  to  be  able  to  decide  as  to 
these  claims. 

The  que8tion  of  the  menta!  capacity  of  a  person  to  enter  into  a  partieular 
contract  or  to  execute  a  partieular  will  is  fiiequently  combined  with  allega- 
tions  of  uuduo  intluence  exercised  by  those  who  benelit  by  his  act.  Tlie 
inq\ury  is  then,  of  course,  poiutedly  directed  to  determiuing  whether  he 
waa  facile,  uiiduly  Jiable  to  persuasion,  easily  incited  to  wrong  viewa  and 
feelings, — how  far  iiioapable  of  resisting  preaaure. 

This  incapacity  to  enter  into  civil  contracts,  ete.,  exists  only  when  and 
ao  long  as  the  person  is  insane.  If  he  recovera  his  8auity  jjenuaueutly,  or 
even  t€mpoi*ariiy,  his  contracta  and  deeds  are  ^'alid.  A  \vill  executed  in 
a  lucid  interval,  even  by  a  person  then  conliiied  in  an  afiylum,  is  perfectly 
valid  (see  Nisbcfs  Trs.  1871,  p.  9 ;  Macphersons  Eep^rts,  p.  937). 
In  Huch  a  ca.se  the  rationaUty  of  the  docunienl  itself  Ls  regarded  as  an 
importaut  piece  of  evidence  iu  favour  of  samty.  The  buidcn  of  proof  ia 
shifted — that  is  ali.     Whereas  a  man  is  presumed  sane  until  he  has  beea 
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prored  to  be  iuBaue,  a  person  ouce  proved  to  be  insane  U  presuiued  to  be 

insane  until  hia  reoovery  is  prorecL 

Moral  Iiuanitjf. — It  has  l)een  judicially  laid  dowii  in  Englaad  (by  Sir 

H.  J.  Fust  in  Frere,  1846.  1  Rob.  E.  R.  pp.  4A'l,  44G)  tlmt  uioiiU  in8anity, 
Daccomiiaiiied  by  dclusion,  doc8  not  involidate  a  will.  But  thU  can 
ircely  Ije  said  to  be  recoguised  m  modem  praclice.     There  cau  be  liltle 

doubt  that  proof  of  the  insane  perversion  of  the  moral  feelings  wouId  at 

least  be  held  sutticient  Lo  invalidate  a  will  (sco  Wood  Hontou  on  Zunaci/, 

p.  55). 

LITERATURE.— 1.  Mal-uhlkv.  HeapontiMiijf  in  ifentat  Diaeoje,  op.  lil  et  acq.—2. 
RjtE'8  Hedical  JuritgntuUM*  o/  /n»aHt/y,  p.  2.—^.  TatLOH'«  MtdkaJ  Juritjtrtuienet,  ii.  p. 
&45.— 4.  Wouii  Rkkton  oa  Lunaaj,  |>p.  S  ct  atq.,  wbero  ouw  vo  ably  8uniDi«rised. 


Clavlcle.     See  Fbacturks,  SHOULDKu-JoraT,  Stbrno-Cijvviculab 

JOINT. 

Cleft  Palate.    5«  1'alatb. 
Climacteric  lnsanity. 

NetJKikHKs  «K  TiiK  Cliuactkkic  .     297 

InSANITV    oy  the   CLIMAtTEElC    .       300 

Cltmcal  KofUts  or  Cu>iAci'Knio 

iHSAJilTV  ....       301 


PaOGNOSltt    AND    HkSULT8 

Tekathkst 


302 
302 


TuE  NeuROSES  incident  to  the  chauge  of  life  have  not  been  studied  with  that 
čare  and  accurac.v  which  the  subject  demands.  Althongh  it  is  an  ovei^dajr 
erperionce  in  medical  practice  to  be  callod  upon  to  uudertakc  the  treatment 
of  maladies,  moi-e  or  less  severe  and  diati-eaaing,  complicating  the  mcnopause, 
the  Hterature  of  the  subject  ift  singularlj*  8winty.  Dr.  Tilt  (tirst  in  1853) 
publialied  a  book  on  Jlie  Chajige  of  Life  in  Health,  and  Disease,  which  ran 
through  acveral  cditions,  and  stili  rcmaina  the  oni)"  English  work  of  reference. 
Uis  observations  tjtill  rouk  as  authohtative.altliough  lus  esplauations  of  faots 
njust  be  regarded  as  obsoletc.  Various  studies  of  atiectiona  of  the  rocno- 
paose  have  boeu  luade,  e.g.  Dr.  Saundby  (1885)  publiahed  certain  ubsen'ation8 
on  nmnbnees  of  the  eitremitiea  occurring  at  the  cUmacteric,  quotiDg  Dr. 
Ormond  and  Dr.  Wharton  Sinkler.  Dr.  Bames  (1890)  and  Dr.  Savage 
(1893)  Iiave  \vritteii  of  ihe  neurogee  of  the  meuopause,  and  Dr.  Mci-son 
( W€tt  Biding  Asyluvi  Jifjioris,  1876)  has  given  an  elaborate  8ummary  of 
the  cases  of  climacteric  inBamty  in  that  institution  during  the  four  year8 
prior  to  publication.  These  Communications  represent  a  comparaliveIy 
sniuU  volmue  of  \vork  in  reluliou  to  an  iuiportant  epoch  in  the  life-history 
of  woman-kind. 

It  may  be  considered  doubtful  if  Lhere  is  a  real  analogons  condition  in 
men.  Tlie  momentous  ejioch  in  a  wonian'8  life,  when  the  menstrual 
ftmctjon  ceafies  and  her  general  p)ky8tcal  condition  undorgoes  a  profouud 
nlteration,  is  so  marked  aud  is  so  determined  by  pliy8iological  changes  that 
it  cnunot  fail  lo  be  taken  tnto  aooount,  even  in  tlie  most  element&ry  con- 
sideration  of  epochal  modiflcations.  At  puberty  the  child  tieoomes  a 
woman  in  form  and  feeling.  The  menstrual  fnnction  i«  eelablished  and 
continues  in  periodic  activity  throughout  bcxiial  Ufe.  Any  prematuro 
ccssalioD  of  that  functiou  is  accomi>anied  by  svmptonis  of  ilt-health. 
requiring  active  medical  or  surgical  Ireulment;  and  wheu,  in  the  course  of 
viUil  involution,  tbe  (uuction  is  beiug  final]y  obliterated,  it  cannot  but  be» 


eapeciall)*  in  the  complex  circunistancee  of  the  artificial  Ufe  of  civUisation, 
a  period  of  stresa  more  or  lesa  severe.  The  seiual  life  of  a  mau, 
altbough,  no  doubt,  obsciu-ely  periodic  in  character,  hos  no  such  definite 
characteristicB.  The  cliinacteric  is  but  feeblj*  iudicaied  in  the  procesa  of 
8exi]al  decadenc^.  No  such  aclive  i-evoUition,  intimate  in  its  connection 
witlt  miiul  and  1xKly.  forccs  it^elf  upou  medical  attention.  The  familiar 
facta  of  the  gradual  slowing  of  Ufe'8  ctirrent  in  men  are  ushered  in  by  no 
such  profound  alterations  as  caiised  Madame  de  Deffand  to  excUini, ' 
"  Autrefois  quand  j'(5tais  ferame."  For  in  thia  relation  there  is  no  questiou 
of  prematurc  aeniUty,  of  organic  d^enerative  nervous  changes.  The 
woman  who  hos  passed  her  gcand  cliinacteric  is  in  no  way  enfeebled,  it  inay 
be  indeed  that  her  niental  powei-s  are  increased  and  that  her  phvsical 
enei^e«  are  reinforced  sincc  the  luenstrual  flux  haa  ctvised  to  l>e  a  recurring 
occaaion  of  eshaustive  and  monthly  disturbance.  Stili,  when  we  consider 
the  neurotic  conconiitants  of  the  menopause  in  women,  and  find  that  theso 
are  UBnalJy  marketl  by  feelings  of  a  melancholic  type,  a  conscious  losa 
of  power,  irritabiUty,  and  general  malaiae,  it  must  be  admitted  that 
similar  nervous  conditions  do  oocur  in  men,  although  the  period  of  life 
is  more  advanced,  the  symptom8  are  more  fortuitous,  and  i^ecovei^  is  leas 
rrequent. 

We  have  tlie  high  aulhority  of  Dr.  K.  Hames  in  statiug  t>»at  probably 
few  woraen  go  through  the  reprodiictive  era  without  some  nervous  disorder. 
They  labour  under  paiufnl,  dangerons  tension,  often  concealing  their 
dislres.s,  although  sometinieH  on  the  vei^  of  breaking  do\\~n. 

Wliat,  then,  are  the  8}Twptom8  of  the  cUraacteric  in  women  ?  First,  there 
is  a  period  of  unrest,  of  (hishin^.  giddine«*,  tinnitus,  headaohes,  and  general 
instability.  In  addition  to  subjective  eigns  tliere  are  frequeutly  floodings, 
or  other  uterire  disturbance,  whieh  may  paes  on  to  organic  diseaees  of  ^e 
worBt  type,  or  may  paas  off  and  leave  the  peraon  to  the  enjoyment  of  many 
jears  of  escellent  health.  Too  often  the«e  complaints  are  treated  lightly, 
as  part  of  the  ordinary  and  inevitable  routine  of  6exual  decadence.  Too 
often  sufTering  is  endured  in  silenco  and  protracted  by  unnecessar)'  reticence. 
But  the  phy8ician  is  not  \varranted  in  asamning  that  these  niiiior  troublca 
pi'eliminary  to  the  ceasation  of  menstruation  are  of  sligbt  importance  and 
imdeserving  of  active  treatraent.  He  can  never  be  sure  ihat  nervous 
inatability  will  not  proceed  to  pronounoed  montal  disorder,  that  floodinga 
will  not  prove  syraptomatic  of  canccrous  growtha  Investigation  and 
rational  treatraent  inuat  go  hand  in  hand.    Promptilude  is  essential. 

Of  late  years  the  g)'na?colo^st  bas  l)een  frcquently  forced  to  create  an 
artifieial  menopause,  and  mueli  blame  has  been  desei'\'edly  čast  upou  thoee 
who  havc  bccn  held  gtiilty  of  corrjing  operativc  racasures  to  citromes.  Thcy 
have  lieen  cliarged,  in  unseemly  tenns,  with  needlefl8ly  un8exing  women. 
Thcy  have  been  accusod  of  creating  greatcr  e^'ils  than  thcy  romoved.  Caaca 
liave  l>een  recordctl  where  tho  removal  of  ovaries  bas  been  detrimeatal  to 
mental  health,  and  the  last  elate  of  the  patient  rendcred  woi"se  than  the 
first.     An  artifieial  menopause  haa  been  foUowed  by  a  climactcric  insanitr. 

Id  the  earlier  stagea  of  neurotic  maladies  aseociated  witb  the 
climacteric,  the  bromides  are  in  common  tise.  I  have,  howover,  found 
general  and  considcrable  benefit  from  the  adniinistration  of  ovarian 
substance  in  the  form  of  tabloids.  There  is  a  disturbance  of  the  animal 
economy  con»equent  on  excess  of  natural  secretiona,  but  there  is  also  a 
distm'bance  depeudeut  upon  deprivation.  If  the  suddeu  ccssation  of 
ovarian  activity  be  accompanied  by  such  symptonis  as  have  beeu  indicate<], 
it  is  reasonable  to  suppose  that  the  artifieial  ingestion  of  ovarian  substance 
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wiU  in  measuTd  reetore  tbe  bal&nce  vhich  has  been  deetrojed,  and  graduallj 
accommodate  the  s^^tem  to  the  new  order  of  thinga  which  is  imminent.  It 
would  seem  that  ovarian  substance  ia  in  these  slighter  fornis  of  nen^ous 
disturbance,  at  ali  cvents,  a  valoable  reinedy,  to  be  prescribed  on  reasonabie 
grounds. 

VVithin  the  last  few  jea^n,  ecpeciaU}*  in  America,  few  but  activo  vorkere 
in  asylum3  have  prcKsed  upon  the  altention  of  the  medical  profession  their 
conviction  of  tbe  ui^Dt  ueed  for  a  more  s/atematio,  if  not  an  onivereal, 
examination  of  the  rcproductivo  organs  of  insADe  women.  Operative  inicr- 
ference  has  been  advised  in  theae  oase^,  and  one  enthusiast  lias  placed  ou 
record  that  out  of  100  ioaane  wonien  pclvic  diseaee  esisted  in  9^,  and  operative 
interfereooe  was  required  in  89.  Such  a  statement  is  altogether  exceptionaU 
Knd  has  been  Btrcnuoualy  controvertcd.  Casea  have  been  recorded  9liowing 
that  tbe  removal  of  ovaries  has  been  foUowed  by  disastrous  con9equeuce6» 
and  that  theee  operations,  generallj  speaking,  have  as  litUe  effcct  in  the 
core  of  insanity  as  the  disoreditod  operation  of  ditoridectomy  for  epiIepB]r. 
Premature  cessation  of  function,  consequent  on  disease  or  consequent  on 
operation,  an  artifioial  chniacu^ric,  is  assuredly  not  le«s  liazardous  than  the 
ordinary  involution  of  middle  age. 

It  is  ffeli  known  that  certain  bodil^  diseases  are  acoompanied  by 
certain  mental  concomitants.  Spes  phthisica  is  familiar  to  every  physician, 
and  the  mcntal  depression  of  liver  disease  has  paseed  into  a  proverb.  The 
infiuencc  of  disordcrs  uf  ttie  scxiial  organs  on  mental  states  has  beeu  widely 
reoognised.  They  may  determine  tlie  production  of  hallucinalions.  For 
instance,  it  has  been  accepted  that  olfactory  hallncinations  are  Kenertil]y 
indicative  of  these  disorders.  and  not  less  at  the  uienopause.  Ever  siiicc 
Schroeder  van  der  Kolk  insiated  on  the  reality  of  s^mpoiketie  insanit^, 
there  has  been  no  danger  of  overlooking  the  conditiou  of  the  colou  iu  the 
treatment  of  the  insane ;  and  perhaps  more  than  enough  has  been  uiade  of 
the  relatinns  betureen  the  sexua1  and  the  nienlal  apparatua.  ludeed,  in 
the  active  search  made  for  underlyiug  physical  causes  of  insanitv,  the 
hopes  which  modem  gynn?cological  treatment  raised  havo  been  bul  ]MirtiaUy 
realised.  The  correction  of  fauliy  coudiiions,  hovrever,  ofleis  a  chanee  of 
mental  recoveij,  and  must  not  be  uegloctcd. 

But  it  must  be  udmitlod,  it  must  be  kept  in  mind  that  Uie  great  cause 
of  LU8anity  is  some  infaeiited  defect.  Broadty,  tho  neurotic  inheritanoe  is 
the  foundatioD  fact  of  mental  disease.  The  streas  of  the  climactorio  period 
inay  teli  8everely  even  upon  the  strongest  women.  \Vlien  that  etress  oocnra 
in  the  čase  of  a  woman  whosc  ancc8try  bears  traces  of  mental  woakneeB, 
wbofle  mental  in8tability  is  part  and  parcel  of  ber  very  natnre,  the  8ymptoina 
of  earlier  and  lees  pressing  importanoe.  sach  os  ttushings  and  giddinefie, 
■bould  be  regarded  as  indiuativo  of  a  near  pofi8ibility  of  rurther  deteriora- 
tion»  mental  and  phyaical.  The  phy8ician  will  seek  to  obviate  theee  dia- 
comforts  and  disoniers  without  loss  of  tirne,  so  as  to  prevent  the  develop- 
ment  of  morbid  sensations  iiito  insano  delusions,  in  so  far  as  hc  con,  by  tfie 
regolation  of  vital  functions  and  by  the  details  of  rational  thcrapeuties  and 
neoenax7  hygiene.  He  will  regard  the  stress  of  tho  eliioActeric  as  a  pre- 
•umptive  excitiiig  cause  of  mental  disorder  in  a  person  constituiioually 
prediHpoAod  to  nervous  in8tat>ility. 

At  auch  a  tirne  a  woraan  niny  verj  roftdily  slip  into  hnbits  of  invalidism. 
Tbe  ner\'ouB  irritabLUty,  tbe  |)hysical  weakne8B,  tho  floodings  nuiy  cumbino 
to  induce  hcr  to  adopt  a  course  of  Ufe  wliich  is  definitelv  dctrimontal.  It 
inay  be  that  alcohohsm.  oHl-ring  a  6pcedy  speoioufl  relief,  ia  an  iuuiiediate 
da^{er,  although  it  is  not  so  couunon  a  pitfall  aa  hai  been  reoentlj  aUeged. 
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Alcoholic  indulgence  is  not  an  efHoresoence  of  late  middle  life ;  Dor  is  it 
roosouable  to  suppose  that  the  mdeclsive,  iutrospeclive  attitude  so  ordiiuirUy 
adoptcd,  ictcrminglcd  oa  it  is  witli  roligiosit^  and  fcolings  of  aDwortbiuess, 
Cttii  Vie  a  favourablo  soU  for  vicious  iudulgeuce. 

The  qucstion  bcforo  the  phy6ii2ian  is  ono  of  redreas.  £quilibnmu  haa 
been  doraugcd.  The  habit  of  a  gcnerutiou  bas  Buddcnly  bceii  brokuti ;  the 
8y8tem  is  not  yet  accustoiued  to  the  chaugo  of  cuneut.  MaMife6lly  hia 
o&brts  iniL<?t  bo  towardB  the  readjustmeut  of  cquilibrium.  Tliis  is  not  a 
mere  tjuestion  of  niedicatiou  of  operative  inteifereuce  iinless  these  are 
dcmanded  by  the  very  circunistances.  It  is  rather  a  quc8tion  of  wise 
nianagoment  of  daily  life,  of  diet,  of  esercise,  of  repose,  of  montal  oueupation 
aud  recreatioD  Ihan  iinigoratiog  climate.  To  enter  od  the  principles  aud 
dctatis  involved  would  meau  a  ueedless  repetition  of  what  will  el8ewhere  Ikj 
said  in  reference  to  the  treatmeut  of  iDsamty. 

INSANITV.— Il  wouId  a])]iear  that  the  ordinary  troubles  of  the  cliniaoteric 
pasa  into  exaggerated  forma  wbeu  the  boTindary  line  of  8anity  has  been  passeii 
lSy  fine  gradationg  the  natural  feelings  of  advancing  yettr8,  the  weakening  vital 
impulse,  the  questiouings  if  vvork  and  pleasure  stili  remain  possiljle,  pasa 
into  realised  fcolings  of  morbid  dreod,  of  physical  incapacity,  of  unutterable 
unwurlluuei«B.  The  tlushin^  are  es^geratod  iuto  1)eliefs  that  soiiiothing 
lias  given  way  in  the  head,  for  continuous  headache  is  ofteu  referred  to 
Ihc  vertox  or  to  tho  occipital  region.  Feelings  of  eiiiptiness  mav  altemato 
wilh  the  belief  lliat  some  live  animal  is  ciuwliug  about  the  iuterior  uf  tbe 
al)d(juien.  The  skin  niay  bo  the  seat  of  delusions.  It  is  common  to  find 
patieuts  comi)lain  of  beiiig  iilthy  or  diseased.  Tlie  uceurrenee  of  obeeeaions 
to  w&Bh  is  notieeable  at  this  ]>eriod  of  life,  as  it  ofteu  is  about  the  tirne  of 
puborty.  Nalut-ally  ttie  genital  orgaus  parlicipate  iu  these  disorders,  or 
even  predommate.  The  belief  that  pi'eguancy  has  occiirred  ia  very  corauion, 
although  this  condition  of  pseudo-a/esis  is  by  no  nieans  confined  to  the 
cliuiacteric  period,  nor  ia  it  uecoBsarily  insaue.  Every  piuctitiuuer  of  ex- 
perionce  will  recall  cases  in  which  insistence  on  pregnancv  at  the  climactcric 
has  cansed  consteruation  aud  veiy  real  trouble.  Seusations  ha  ve  U*eu 
mi8intei'prcted,  and  the  oessation  of  the  nien.ses  has  ijeen  hcld  as  proof 
that  the  false  interpretation  of  seusations  has  positive  groiinds  of  truth. 

The  varicties  of  insane  delusions  ai-e  nunierous,  and  are  developed  out 
of  tliese  morbid  feelings.     As  a  rule,  they  liave  a  sexual  foundation.     For 
instance,  it  is  a  common  phase  to  complain  of  rape  having  been  committed 
or  having  been  attempled,  esj)ecially  in  the  hours  of  night.     Not  only  may 
these  patients  complain  of  having  boen  themselves  criminally  assaulted,  but , 
they  niay  circumstantially  relate  that  thev  ha  ve  been  made  aware  of  friend 
or  ueighbours  having  been  8imilarly  malti'eated.     This  opens  up  ^uestiooa^ 
of  medico-legal  importance,  which  the  practitioner  will  do  well  to  bear  in 
mind.     Ho  must  esercise  great  cautiou  in  hia  deaJiugs  \vith  pereons 
attticted.     And  more  especially  is  this  to  lie  remembercd  when  they  f&Ul 
victims  to  epil6()sy  or  epileptoid  statea,  during  vhich  attacks  there  may  bal 
a  performance  of  automatic  actions  requiring  the  closest  observatiou  in! 
determiiiing  the  reBpon8ibility  of  the  parties. 

The  condition  of  life  as  regards  marriage  also  determines  the  form  of 
the  mental  nialady.  The  old  maid  whoae  life  has  been  nan-o^v,  aud  vvhose 
8ympathie8  may  have  been  vvai-ped,  will  probably  suffer  from  an  acceaa  (^J 
passiouatc  feoling,  the  expiring  tlicker  of  tlie  caiidle,  and  pester  some  uu-l 
foi-tiuiate  man  with  suggeBtious  of  marital  relations,  or  accuse  him  of  work- 
ing  upon  her  by  means  of  electric  batteries,  or  blowing  chloroform  lhrou"h 
the  key-hole  iu  pursuit  of  uefarious  designa.    Oa  the  other  hand,  the 
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manied  itobah  nvn  vmj  lo  izziufailitj.  ar  drmi  or  duappointinetik  h«^- 
ing  tluu  a  new  TrlitinniihTp  ha»  beca  eBUbtSabed  bei««en  hn-  husband  and 
hf«ll  loftead  ol  psasing  fram  tbe  eartier  jean  of  manied  Ufo  lo  tha 
jeats  of  a  nutroo*«  duties*  and  so  to  a  kindi^  greea  otd  im  by  natval 
and  aasT  tnoBitioii^  tba  paHoiit  baconua  oi^ft^lMM  and  aueruonni^  anisndi 
her  cuetgiea  in  a  paBana  of  jealoo^,  and  deBtrojrs  tKe  home  whkh  alie 
faad  binlt  ap  with  fond  caze.  Tbeae  nnfortmiafie  fiist  oCem  reqaire  a 
wtM  of  patMOce  and  moat  oanaderate  treatment.  Tbej  iadioate  a  aalf- 
ooosciooBnes  and  a  loes  of  oootrol  vhich,  uncbecked,  paas  to  msUj  reoo^ 
■iaable  fbnns  of  mental  abenmfciao. 

Thb  CLcncAL  P0KM8  of  cifiniacteno  inaani^  are  broadlj-  rOBotvcd  into 
ifianrhnKs  and  nania,  vith  oomjiaia&ivelj  tem  oaaea  of  dehnional  insanitj 
of  a  mehncboBc  ^peL 

Hdancbolia  is  ondoubtedl^r  bj  far  tha  most  commoa  form.  The  caree  of 
fife,  the  oiganic  malaise  of  tfae  climaobene  ordinarilf  tinge  the  mental  atato 
intfa  fedingB  of  diead,  fears  of  impending  diaasten,  feazs  of  impending  £•- 
abilitie&  The  oonsnjention  of  the  *^"i«*>  ieatiires  of  nidaDcbolta  need  not 
be  entered  npon  bere.  It  is  aafBcieDt  to  oorrelate  the  depreeaoci  and 
deloBioiis  with  tbe  onderlrin^  phrsical  oonditions. 

Hania  is  less  common,  and  would  be  stili  less  conunon  ^Ftsre  it  not  thal 
alooholism  plays  a  certain  part  in  the  development  of  maniarml  conditions 
at  the  cHmactenc  Casea  oocur  in  vhicb  melancholia  foUova  on  alooholkt 
eioesa,  bat  the  nsoal  oonoomitant  is  mauiA.  Again,  there  aro  caaeo  in  which 
theie  is  a  iBcungnoa  of  mental  diaoider  at  the  cUmnctonc  Ilieee  wiMdd 
^»poar  (o  be  diieflj  ■"■"»'^^  in  form. 

As  to  the  cases  of  delosioaal  insanity,  vhere  the  predominant  fieatiirea 
are  states  of  fixed  and  limited  delmnons,  thef^^  are  but  few  in  nomber.  and 
the  delusutns  are  almost  invariably  of  a  ineUnehoIio  character. 

Stili  fewer  degenerate  iuto  ilementia,  and  iheao  are  usuaUy  oompIioAl«d 
by  alcoholic  or  other  toxic  influeiices. 

Dr.  Savage  bas  drawn  attention  to  the  obeervation  of  Dr  Tilt  th&t  deaf* 
neas  oocasiosAllf  oocurs  at  the  uienopause — a  defeot  vhich  nuiy  Ito  tcmpor* 
arr  or  permanent^  Ko  doubt  tinuiciis  is  fre<jaeut1jr  a  symploui  of  ibe 
duuacteric.  and  it  may  pass  on  to  more  scrious  conditions;  but  it  doea  not 
appear  that  deafness  is  in  Any  way  poculiar  in  its  mental  complicationa 
at  that  particular  period  of  lifc.  It  is  a  mattor  of  common  obeervation 
that  deaf  porsons  often  becomc  suspicious,  moroee,  delusional,  and  dougeroua. 
Tboae  aifiiGted  with  congenital  or  ac^iiired  dcafnees  and  in8anity  are  anioog 
tbe  most  danscrous  of  the  inmatea  of  as}-lams.  Tbej  are  nearly  al«ayi 
peneonted  and  persecutors. 

In  addition  to  the  mental  aberratioos  above  deacribed  and  groupcd 
aooording  lo  preponderating  sjrmptoms,  aDusion  mast  be  made  to  oertain 
moral  a^rrationB  vrhioh  oome  nnncr  the  notice  of  the  phy9iciAn  from  time 
to  tinic  Referenco  bas  been  made  to  the  alcoholio  habit  ubicb  may  begin 
with  the  troubl«  of  the  mcnopause,  but  which  is  more  prob«bly  only  a 
shara(>losn  exaocrbation  at  that  period.  Tlio  cxcuae  comee  so  readtly  that  it 
givee  the  impreasion  of  having  tieen  too  eaBily  nroduood,  jiist  as  the  excnso 
may  have  hecm  dy8menorrh(f a  or  puerperal  troubles  in  earlier  life.  It  is  not 
ninial  to  find  that  a  woman  of  alcoholic  hahita  gives  ap  her  victouH  in- 
dalgenoe  on  the  ceesation  of  climactono  disorden ;  on  tho  oontraiy,  it  would 
appear  that  she  continues  to  get  drunk  bocausee  sho  dialilcee  boing  sober. 
Tne  deep-seated  untnithfnlnefls  of  the  dninkard  muHt  1>e  discountod  in 
ftrriving  at  any  opiuion  on  this  queetion.  Ati<\,  Hin)ilarly,  it  is  not 
in  Booordance  with    miMlem  experienoe  to   oxpect  t-hat  mental  dia«MB 
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of  long  staudiog  will  cease  and  detcrmme  on  tho  completion  of  the 
menopauee. 

More  serious,  tf  possible,  are  those  cases  of  moral  inaanit/  in  which 
njrmphomania  becomea  a  prominent  8ymptora.  Foitunately  these  are  rare, 
but  whcn  they  do  occur,  they  are  only  too  eaaily  reoc^ised. 

Prognosis. — Ha^ig  thus  exammed  the  general  facta  relative  to  mental 
disorders  ooeurring  at  Lhe  climaoterio,  it  is  e\ndent  that  there  are  no  marked 
peuuliarities  other  than  can  be  readily  understood  on  conaideration  of  lhe 
nnderlyinff  phy8ical  and  en\ironmental  conditions.  It  will  con&equently 
l>e  grantea  tliat  on  the  cessatiou  of  the  period  of  etreaa  there  is  expectation 
that  the  recoveriea  will  not  be  fewer  than  in  connection  with  other  similar 
disoiilers.  Iiideed,  it  iuay  Ije  averred  tlrnt  the  chaiices  of  recover)*  aro  moro 
than  U8ually  favourable,  if  we  exchide  cases  complicated  by  previous  attack, 
oigaui«  eerebral  leuions,  and  the  nuitiifesUy  degenerat«,  Slill  rocovery  may 
be  pratraeted,  though  but  fow  die.  The  riak  of  death  by  euicide  is  com- 
pamtivcly  small,  notwithstanding  the  prevalence  of  gloomy  thoughts  and 
feelings  of  unworthiue88,  for  the  slower  cun-eut  of  life  enfeeblea  the  power 
to  end  miser)'  by  aelf-destrnction.  Yet  while  this  is  geuerally  true,  it 
wuuld  be  a  reckle»s  procedure  whic:h  wouId  fail  to  take  such  a  riak  into 
aocoiuit  and  fail  to  take  precautioua  for  prevention. 

The  treatmtnt  of  cliiuacterio  insamty  miist  proceed  on  the  theory  of 
iudividual  nccoBsities.  If  the  sudden  cessation  of  ovarian  activity  ia  causing^^ 
the  mental  infltatiility,  aa  has  beeu  already  indicated,  ovarian  substancami 
promisea  good  resulta.  If  lhe  8yinptoma  are  referable  to  the  akin.  and  a 
iiarsh  dryness  indtcates  sUiggishuess  of  action,  baths  and  esercise  ^vill  be 
indicated.  There  is  uo  olass  of  caaea  for  whoni  exerci8e  ia  more  generally 
benefioial,  but  exhaustlon  may  be  bo  profound  that  re6t  and  massage  are 
preforable.  Or  if  tho  altcrations  in  lhe  appcndaaes  of  the  skin  are  the 
bosis  of  delusions,  theae  muat  be  treated.  Kemoval  of  unsightlv  hair  from. 
the  face  has  led  to  r(icovery.  Again,  there  is  often  constipation  of  an  intraci 
able  fonn,  ItMiding  to  autotoxic  eOects.  Tliere  ia  no  better  remedy  for  t' 
than  sulphate  of  magnesia  in  sniall  and  daily  doses.  These  indications 
treatment  will  serve  to  8how  ho\v  ulo3ely  the  phy8ical  conditiou  luust 
atudied,  and  how  treatment  must  be  appropriate  to  that  condition.  It  ma/ 
be  that  the  gynfficologi8t  will  be  required  to  operate  upou  new  growth8  or 
to  rcctify  uialpositions.  In  shcrt,  if  the  treatment  of  in3anity  is  to  be  suc- 
cessful,  there  must  be  no  omiasions  in  research  and  no  failure  in  perform- 
ance.  Thia  ia  not  the  plače  to  eularge  upon  those  meaaurca  of  mental 
hygiene  which  euch  patlents  require,  nor  is  there  any  special  noto  of  interest 
in  reference  to  the  plače  of  treatment  If  apprepriate  treatment  can  be 
had  vrithont  ba\ine  recourse  lo  a8ylums,  no  doubt  that  will  be  tried ;  but  it 
wiU  lie  recogniseil  that,  for  lhe  vaat  niajority  of  cases  of  pi-onounced 
climacteric  insanity,  the  special  appUancea  and  practical  experience  at 
the  »crvice  of  the  public  in  a  modem  asylum  are  bolh  rei^uisite  aud 
uece8sary. 
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Dkpinitio.v  .... 
Vakl£tie^  or  .  .  .  . 
General  Craractkbisticb  . 

iNDnrtDUAL  FACTOBa  IN 

Cltmatb,  from  tho  Greek  woxd  KXiw,  I  incUne.  Lat  Olima ;  Gr.  kAi/ao,  a 
regiou  ;  Fr.  CHnuU;  Ger.  ErdMrich,  HimmeiUrich. 

The  word  cUmate  is  dow  n8e<l  to  specifjr  the  definite  differeaces  which 
olitaiu  betw«eii  oue  region  aud  uiiother,  as  regards  temperaturo  aud  its 
Tariations,  humiditj'  and  rainfall,  ihe  conipoaition  of  the  atiuoAphcre,  its 
duiisity  and  preflsure,  wiudB,  electrical  condilioiis  of  the  utinosphere,  the 
organic  and  iuorgaiiic  substances  it  coutains,  etc.  The  contiguratiou  of  the 
grouud  luust  also  be  takea  ioto  aceount,  the  oompoeition  of  the  soil  and 
the  presence  or  abeeoce  of  vegetatioo,  mareliland  or  desert.  pUin  or  valle^, 
inland  or  maritime  poeition,  mountainous  or  otht!rwise. 

The  temi  used  to  be  eiuplo^ed  in  aatronomicjil  or  mathema tičal  geo- 
graphy  to  designato  "a  portion  or  zone  of  the  earths  snrfaco.  comprised 
between  two  lines  parallel  to  the  equator,  and  measured  by  the  leugth  of 
tirne  during  which  the  sun  thcrc  appcars  during  the  stimmer  solstico,  that 
is,  by  the  8un'8  incliuatiou.  The  space  betweea  the  equator  and  the  pole 
waa  divided  into  half-hour  cUmates,  in  which  tlie  length  of  each  day  in- 
creosed  hj  half  an  hour,  und  also  into  monthlj  climatos." 

As  the  climate  of  a  r^on  ma}r  be  said  to  be  essentiali^  dependent  npoo 
the  dunition  of  its  expo8ure  to  the  aun'B  rays,  modified  oertainly  \^y  Vv:a\ 
condition8,  the  relation  of  the  region  to  the  eqaator  is  of  great  iniportance. 
Hence,  originally.  three  great  climatiG  divisions  werc  descnbed — 

1.  The  hot  or  wann  cUmate,  extending  froui  the  equator  to  lat  35^ 
with  a  mean  anniial  temperature  of  about  80"  F.  (27"  C). 

2.  The  tempcrate  ulimat^,  extendiug  from  the  35th  to  ihe  55th  degrees 
of  latitude,  with  a  tnean  annual  temperature  of  aljout  60'  F.  (16"  C). 

3.  The  cold  cliiuate,  between  55"  lat.  N.  and  the  polee.  In  tliis  region 
tlie  temperature  varies  from  40'  F.  (5'  C.)  to  5"  F.  (  -  15"  C). 

A  more  scientific  division  of  cUmates  is  made  by  usiog  isolhermal  lines. 
because  the  mean  annual  temperature  varies  in  difTerent  regions  occttpying 
tho  aame  latitude  on  the  earth'8  surfac«.  Thia  would  give  us  five  fairly 
eitenstve  regions  bctween  the  equator  and  eilher  pole — 

1.  The  hot  region,  betNveen  the  e^nator  and  the  isuthermic  line  of  77*  F. 
(25'*  C). 

2.  The  wann  region,  between  the  isothennic  Unee  77'  F.  (25*  O.)  and 
Cr  F.  (15"  C). 

3.  The  temperate  region,  betweea  the  isotheTmic  lines  59"  F.  (15°  C.) 
and  41    F.  (5"  C). 

4.  Tlie  cold  region,  Ijctveen  the  isothermic  lines  41*  F.  (5°  C.)  4ind  23" 
F,  (-5°  C). 

5.  The  polar  region,  l>etween  the  isothermic  linea  23"  F.  (  -  5*  C.)  and 
5' F.  (-15- C). 

Apart  from  temperature,  rainfall,  wiQds,  etc,  to  whi<:h  reference  vrill  be 
made  presently,  for  pructical  purposes  we  must  refer  to  seven  clinmten — 

1.  Hotclimate. 

2.  Temi>trute  elimate. 

3.  Cold  chmate. 

4.  InsuUr  elimate 
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5.  Maritime  cLimate. 

6.  Continental  cUmate. 

7.  Mount4unou3  climate. 
Ab  ali  these  climateB  have  general  diflereuces,  ib  will  be  weU  to  briefly 

descriVte  Lhem  bofore  rcicnring  to  details. 

Gknkral  CllAnACTERlSTlcs. — 1.  J'A«  kot  climate,  wliich  may  be  de- 
ecribed  as  pnicticjiUy  extending  bo  35"  north  nnd  soubli  of  the  equator, 
contains  witlim  its  liuiits  Soubh  Asia,  nearly  ali  the  islands  of  Poljncaia, 
the  greaber  part  of  Africa  and  its  islands,  and  thoee  parts  of  North  and 
South  America  Ijing  between  the  latitudes  mentioned. 

In  these  regions  the  heat  is  greatest,  not,  as  might  be  imagined,  at  the 
equator,  but  at  the  tropica  (20°-23''  30").  The  heat  at  the  equator  is 
modified  bj-  the  equatorial  rains,  which  fall  alinost  diiily,  and  the  equatorial 
calnia,  but  although  the  rainfall  is  fair]y  equal]y  distributed  duriug  the 
whole  year  it  only  aniounts  to  about  45  inchea  in  thia  e»|uatorial  region. 
Between  5^  and  10"^  of  latitiide  there  are  two  rainy  seasonR  in  the  year.  In 
regions  between  10"  and  13"  there  is  one  rainy  season,  which  lasts  upon  ao 
average  for  five  months.  These  general  considerations  are  modified  hy  the 
monsoons. 

The  variation  in  the  thermometcr  is  slight  during  the  day,  but  at 
night  there  is  oftcn  a  considerahle  fall.  In  general  tenus,  the  rungo  of 
temperature  is  from  al>out  55°  to  120"  F.  (13"  to  49"  C).  The  daily  varia- 
tion in  buromcthijul  i)ro8aure  is  weU  markod,  but  the  general  variation  is 
Blight. 

There  is  an  almosb  rainless  area  north  and  sonth  of  the  eq^uator  fvojsi. 
about  16"  to  28",  where  it  seldom  or  never  rains,  and  in  these  belts  the  mean 
annual  temperature  is  greatest,  Throughout  the  hot  climates  thundcr- 
etorms  are  of  frequent  occurrenco. 

Tlie  general  inlluenee  of  the  hot  climate  upon  the  inhabititnts  is  to 
render  tbem  lazy  and  apathetic.  It  has  a  very  cieliuite  iutiuence  upon  the 
constitution  of  Europeans  residing  there,  and  the  physioIogical  functions  of 
the  body  are  diatinotly  aflecttMi  With  regard  to  the  normal  temperatura 
of  the  body,  we  find  that,  according  to  numerous  ohaervcra,  it  is  8lightly 
raised,  probably  about  O^^^O  F.  (0°'04  C),  but  the  mean  diurual  dilference 
of  temperature  is  practically  the  same  in  Europeans  as  seen  in  Europe. 
Crombie  found  that  the  mesm  tem^jerature  of  KuropeAiis  in  Bengal,  taken 
in  the  mouth,  wa3  98'''49,  with  a  masimiim  daily  range  of  l^Sl,  as  com- 
pared  with  the  Englisli  average  of  98°084  and  l''^!  re8pectively.  With 
regard  to  respiration,  Ra.tbray's  observatioua  are  sunmiariaed  V>y  Davidson 
thos:  "The  vaaculHrity  of  the  adult  lungs  is  reduced  by  12  to  13  il.  oz.; 
their  spiro-metric  measuremeat  by  the  average  of  32  inchea;  their  fuuctioD 
by  18"43  per  eent,  that  is,  t!iey  use  36*85  cubic  feeb  lesa  of  air  daily ;  the 
excretion  by  184  oz.  leaa  of  carbon  and  6"7  lesa  of  watery  vapour."  Thia  is 
accounted  for  by  the  nimiber  of  reapiratiooa  being  leasened  to  about  14  per 
minute,  and  there  being  tonBiderably  lesa  blood  in  the  lunga  under  the 
iufluence  of  an  average  temperatui-e  of  from  80"  to  83"  F.  (27°-28-5°  C.)- 

There  is  a  very  sUght  diOereuce  in  the  puUe  rate,  and  the  proportion 
betvveen  tlie  respirations  and  the  pulae  rate  is  not  the  same  as  in  Europe. 
The  amount  of  urine  voided  ia  diminiahed  in  qnantity.  Itfl.ttray  sajs  that 
it  ia  dimiuished  by  174  per  cent,  but,  of  coiii-ae,  the  amount  of  mine  depends 
npon  the  amount  of  fluid  consumed,  the  temperature,  and  the  humiiUty  of 
the  atmosphere. 

Opinions  vary  as  to  the  efifect  of  a  hot  climate  upon  the  hlood,  and  for 
this  reason  that  probably  malaria  must  be  taken  into  consideration.     Ou 
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the  whole.  however,  it  is  safe  to  say  that  Etiropeaos  suffer  from  a  slight 
aDsmia.  Bj  some  autliors  ihis  ia  couaidered  pl)}'siol(^cal  aniBmia,  and 
rather  beneticial  tbau  othernise. 

The  nervoue  tjfitmu  during  the  firet  few  montha  of  a  readeace  in  a  hot 
climat«  Ib  escited,  but  this  eicitement  eoon  givee  rise  to  depreesion.  which 
Utter  is  partly  dae  to  loaa  of  sleep,  partly  to  cUmate,  and  alao  to  the  worries 
incidentid  to  a  residence  in  a  hot  climate. 

Digestion  is  Blower  than  it  is  in  Europe,  and  digestive  power8  are 
weakeDed ;  the  appetit«  fails,  and  nulrition  is  diioiniahed ;  weight  is  lest, 
and  the  muacular  sistem  enfeebled.  The  functions  of  the  liver  and  ekin 
are  greallv  stimulated.  Menstmation  ocmimences  about  one  or  lwo  years 
BooncT  tliaa  in  Europe. 

Eum[Huin  children  bom  in  hot  cUmatee  Uirive  fairlj  well  in  infancjr, 
apart  from  thcir  Uabihty  to  suffer  from  diseasee  incidental  to  the  climatc. 

The  mt^rtiUittf  iu  the  hot  climates  in  new  arrivals  is  chielly  due  to  fever, 
heat  apoplex7,  and  inteatinal  disease,  bat  after  a  jear  or  two'e  residence 
tbeee  oiseaaes  show  a  marked  diminution  in  amount.  It  must  also  be 
admitted  tliaC  Banitary  measures  and  a  more  careful  mode  of  living  have 
greatl^  redaced  the  amount  both  of  dismase  and  mortalitf  in  Europcans  in 
hot  cUmates;  thus  Uie  death-rate  from  disease  in  ludlu  among  soldiers, 
excUiding  cholera,  has  decreaaed  by  two-thirds  aince  the  sixtiefl,  wheu  the 
Hritisb  soldier  in  Bengal  died  at  the  rate  of  some  60  per  thooaaod.  "The 
deatb-rate  of  soldiers  in  Bengal  in  1838,  excluding  cholers,  was  10-54  pcr 
thousand.  The  mortalitj  of  the  women,  however,  wa8  8omewhat  higher. 
The  death-rate  of  soldiers'  children  under  one  jear  was  189*64  in  1S83,  but 
it  most  be  rcmembered  that  in  India  ihej  do  uot  suHer  from  the  want, 
privation,  and  exp08ure  to  which  childreo  are  subjected  in  the  large  towu8 
of  England,  wherc  the  death-rate  is  very  little  Iower.  and  in  order  to 
uBtimate  these  figures  arigbt  we  must  also  remember  that,  as  Davidson 
poiats  out,  "  the  mminishod  mortalitj  is  tho  result  of  withdrawing  soldieia' 
children  from  tho  tropical  influences,  which  proved  so  injurioua,  and  rearing 
them  in  a  temperate  climate" ;  this  is  done  by  taking  the  chiJdreu  from  tlie 
plains  to  esUibUshments  in  the  hills  in  the  hot  season. 

2.  7%e  TemjieraU  CUmatf. — Thia  climato  is  the  bealthiest  upon  our 
globe,  as  neither  the  cxtreme»  of  heat  nor  cold  are  ezpericnced.  It  may  t)e 
said  to  be  sitiiated  betveen  latitudes  35°  and  55^  The  mean  annual  tem- 
perature variea  from  50^  to  CS"  F.  (IC-IB"^  C).  In  tho  temperate  regiona 
we  havc  the  four  seasons — g|>riDg,  summer,  autumn,  and  winter, — and  there 
are  probably  greater  diftV^renceA  in  local  climates  than  €lscwhcnt.  It  is  iu 
this  area,  too,  that  the  iutlueuee  of  large  town9  and  country  districts  must 
be  taken  into  aocount,  for,  unrfoubtodlv,  the  overcrowding  which  obtains  in 
j^raat  citiea  does  not  tend  either  to  longevity  or  to  robust  heulth,  vrhilst 
infant  mortaLity  is  very  high.  Great  differencee,  hower«r,  obtaio  iu  difVerent 
ploooB.  owing  to  the  advance  which  aanitation  Ims  mada  If  we  comitaro 
Um  dcnth-rate«  of  the  various  capitals  of  Europe  we  fiud  murkod  ditlurenc«« ; 
for  instanco,  tho  death-mte  in  London  is  nne-third  liws  lliau  iu  SL  1'eters- 
buig  or  Moscow.  CertaLuty  the  bealthiest  climates  iu  the  norld  are  to  be 
foand  in  this  temperate  zone.  and  we  possms  far  more  aocumto  knowlodge 
with  rcganl  to  tho  diseoses  of  tliis  area  than  of  any  ottier.  As  will  be  seeu 
in  the  article  on  "  Health  RcsortB,"  thoy  aro  practically  aU  to  be  found  iu 
tODvente  r^ons. 

3.  The  ckd  Climate. — Ttiiif  climate,  which  coven  tbe  araas  from  about 
55*  F.  ^13'  C.)  to  the  ix>Ie,  bas  been  diridc<l  by  some  obflerren  into  thrtMS — 
the  cola,  haring  a  meon  anuual  temperature  of  from  40*  to  60*  F.  (5''-10*  C). 
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the  very  cold,  a  mean  annual  temperature  of  32°  to  40"  F.  (0°-5*  C). 
and  the  glacial,  \vhere  the  mercjury  is  below  frcezing-jioint.  In  the 
northern  hcmisphere,  uurtlieru  Rusaia,  Lapland,  Finland,  Iceland,  Norway. 
Sweden,  Deomark,  the  Dorth  of  Scotland,  Spitzbergea  and  Nova  Zembla. 
Canada,  norbhern  Asia,  Siberia,  and  Kamtachatka,  as  weU  as  Greenland,  lie 
\nthin  it. 

Although  cold  8everely  trics  the  lungfi  and  kidneys,  yet,  accordiog  ta 
M.  Levy,  tlie  death-rate  in  tliia  region  ia  the  Ioweat  iu  the  world.  llis 
estimate  with  regard  to  it  may  here  l)e  quoted  : — 

Froin    0°-20'  latitude,  1  death  tnkes  plooo  in  !&    inhabitants. 
„      20"-40'  „  „  „  35-6  „ 

„    4a;-6o;         „         „         „         43-s        „ 

„      60'  80  „  „  „  66  „ 

The  inhabitants  of  this  n^on  are  vigorous  and  musealar,  their  powera 
of  digeation  are  reiuarkaljle,  but  tbeir  uervoua  s^ratems  are  not  nighly 
developed. 

4,  Tlie  Insitlar  CHmaie. — This  cUmate  ia  remorkable  in  many  wayfl;  the 
aeaaona  aro  more  equable,  owing  to  the  surroundiug  water.  The  air  is  con- 
8tantly  changed  by  the  prevalence  of  vrinds,  and  is  charged  \vith  abundance 
of  moisture. 

6.  The  Mdritim^  CUmate. — This  much  rescmbles  the  insular  climate. 
It  is  warmer  in  wiuter  and  cooler  iu  summer  thau  tlie  coutinental  cUmate, 
for,  aa  a  rule,  the  range  of  tcmpcratiire  increases  from  the  eoost  tovrarda 
the  intcrior.  The  amiual  range  of  temjM^rature  on  the  coasts  of  the  great 
oceana  ia  diminiahed  to  about  20'  F.  (  -  7"  C),  wherea3  in  the  interior  of  a 
large  continent,  ua,  for  instanco,  in  the  centre  and  north  of  Asia,  the  range 
may  be  from  60'  to  100^  F.  (16°-38°  C.) 

6.  The  Continental  Climate. — This  climatc  bas  a  tendeacy  to  extreme3 
of  temperature — cold  wintera,  hot  summers, — and  even  at  a  short  distance 
from  the  sea  these  clianges  obtain. 

7.  'fhe  Mffuntainom  Climate. — Here  we  have  a  low  barometric  pressure 
due  to  altitude,  the  air  beiug  more  and  more  rarefied  aa  vre  asoend.  The 
hoat  dimiuiahes,  but  the  mountaina  attract  clouda  and  watery  vapour; 
tiiia,  notwith9tanding,  the  climate  is  imuauully  healthy.  The  air  is  excep- 
tionally  pure.  On  iirat  going  to  high  altitudes,  the  respiratioua  and  pulse 
are  accelerated,  and  the  amount  of  carbonic  a«id  and  water  edialed  by  tlie 
lungB  ia  increased,  but  after  a  rcsidcnce  of  from  one  to  four  week.s,  t>ie  pulse 
falls  to  noraial,  the  reapiration,  ho\vever,  continuing  fuUer  than  it  wa3  on 
the  plaina. 

A  cousidcration  of  the  ocean  climate  Nvill  fall  more  naturaUy  under  the 
headiug  of  "  Health  Resorts,"  but  it  may  be  said  to  be  eS8enliaUy  characterised 
by  warmlb,  cquability,  aiid  exccasivo  moiature. 

Inditidtjal  Factors. — Conaidering  now  more  in  detail,  but  yet  briefly, 
the  varioua  factors  which  are  summed  up  in  the  comprehensivo  term  of 
cUmate,  \ve  tura  first  to  the  eoviposition  of  the  air.  Roughly  speaking, 
in  100  volumes  of  air,  we  tind  tliere  are  of  oxygea  20 96,  nitrogen  7900, 
carbonic  acid  O  04.  The  amount  of  oxygeu  in  the  air  varies  to  a  conaider- 
able  extent,  but  mrely  exceeda  one-tenth  in  volume ;  the  carbonic  acid  in 
the  atmosphere  varies  conBiderably  alao;  it  may  l)e  in  the  proportion  of 
from  4  to  30  in  10,000 ;  there  are  also  in  the  atmosphere  other  substancea 
of  a  gaseous  nature — ammonia,  ozone,  ctc.,  aa  wcll  as  aolid  sub^tiincea  lioating 
in  the  air,  which  vary  in  different  places  and  uuder  variovia  conditions. 
Obviou8ly  in  large  towns  one  would  expcct  these  adventitious  particics  to 
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be  &r  more  abundant  tbaa  in  tbe  counUj.  The  suspcodeti  mattent  in  the 
atmospbere  are  of  considerabk  importAnoe,  and  indecd  it  is  upon  the  recogni* 
tion  of  these  that  Lisber's  antiscptic  theor}'  has  \Mxn  based. 

The  temperature  of  the  air  uaturally  aLso  iufluences  climaie,  and  in  Ihis 
connection  we  Imre  to  distinguisb  between  the  sun  heat  or  radiant  heat, 
and  the  alr  heat  or  sliade  temperature,  wliich  iadue  to  tbe  waniiLh  iiu}>artod 
tO  ^e  air  from  the  ground,  unless  influenced  by  wind.  "  The  natuiv  of  Iho 
suiface  of  ibe  ^und  eserciaes  greai  inHuence  od  the  auiount  of  heut  \rhich 
is  abaorbed  ana  retlected ;  the  uearer  the  colour  of  the  ground  approochea  to 
white  (8now,  chalk  clifis,  vtiite  waUa,  etc.),  tbe  more  direct  the  sun  heat 
reSected  b7  it,  the  leas  heat  being  absorbed ;  the  darker  the  ground  (graaa. 
green  leavcs),  the  lesa  heat  rcflected  and  the  more  absorbed.  The  ground 
vrbich  absorl«  more  heat  from  the  direct  rays  of  the  sun  can  give  out  more 
heat  during  the  night,  iind  viče  versa.  Th«  influence  thus  exerL'i3ed  on  the 
dimate  of  a  plače  is  evident,  and  the  white  8now-6elds  of  the  Alpif  in  winter 
form  a  weU-known  illustration." 

The  temperature  of  mahtime  regions  is  influenced  bj  tbe  ocean,  and  in 
mouutainous  regions  altitude  lowers  tbe  mean  annual  lange  of  temperature. 

With  regard  to  hanunetric  prfuure,  it  must  be  noticed  that,  if  great,  it 
exert8  a  verjr  marked  intiueDce  upon  tbe  human  being.  It  tends  to  iucrease 
the  amotmt  of  carbonic  ocid  and  water  erhalcd  by  the  luugs,  and  at  tirsb  to 
induce  laboured  reepiration  and  inabilit^  for  eiercise,  as  well  as  constipation 
and  depreasion. 

Tbe  influenee  cf  light  is  also  important.  and,  owiDg  to  ita  aotion  on  the 
centripetal  nerve«,  it  inciTeases  the  metalnUsm. 

W\mh  purify  the  air  and  ioduce  changee  in  temf)erature,  atmospheric 
preesure,  moisture,  and  light,  and  therefore  tbej  must  be  taken  into  con- 
sideration.  not  only  with  regard  to  climate  in  geneml,  but  oa  to  health 
resorts  in  particular.  The  moDsoon  winds,  the  aiooco,  and  the  kamsin,  are 
bencticial  or  untoward  factors  where  they  obtain. 

The  cultivativn  of  thf  soil  exert6  an  influence  upon  tbe  temperature,  for 
cultivated  land,  wMch  is  weU  drained,  raises  the  temperature,  as  haa  becn 
demonslrated  bj  Buchau.  It  ia  obvioas  also  that  vegetation  must  play  a 
marked  part,  becausc  where  it  is  luxuriaQt  tho  8ud'8  rars  upon  the  ground 
are  moro  or  less  provented.  Ground  covered  by  forests  nas  a  lower  tempera- 
ture than  that  which  is  bare,  and  the  diumal  \nirintion  in  well  w(>oded 
distriota  is  more  e^unble  than  that  in  open  country.  It  is  obvious  olso  that 
Band}',  dry,  and  well-drained  soils  are  much  warmer  than  wet  and  maraby 
distncts,  vrbich  certainljr  prodnce  uiiHt  and  fog.  A  sandy  dcsert  is  exc«p- 
tionally  warm  in  sanuiiar,  altbough  comparatively  cold  in  winter. 

The  amount  of  waSmy  vammr  in  the  atmospbere  is  alao  an  important 
factor  of  uUnute.  Evaporation  and  condensation  con8taQtly  alter  tho 
hnmidity  of  the  atmospbere.  As  a  rule,  absolute  humiditv  is  groate.st  with 
a  bigli  temperaturo,  but  rclative  humidity  is  usuaUy  greater  in  winter  than 
in  suiniiier.  It  is  only  when  saturation  of  the  air  obtaius  that  n-e  have 
uiistH  and  cluiids, — clouds  predominating  at  averagc  heights,  mist«  chnging 
to  ptains  and  maritime  positions,  or  the  neighbourhoods  of  large  lakea.  Od 
mountain  topa  miHts  are  rare. 

With  regard  to  rairifaU,  its  distributiou  is  unec^ual  over  tbe  globe  and 
varioH  tn  miiount,  fruin  300  or  400  inubes  annually  on  Uie  southern  slopes 
of  the  Himalayii8,  to  almo8t  nothing  in  tbe  Sahari.  Again,  the  number  of 
rainy  dayB  experienced  annuany  varies  groatly  and  diKvf  not  invariablv 
correspond  to  the  amount  of  rain  wbich  falla.  lUiulall  is  not  alway8 
injuriouB,  as  it  diminishe«  tho  amount  of  impurity  in  the  atmoephere ;  but, 
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in  coiisiilering  thc  climate  ot  a  bealth  reaort^  the  amount  of  rain.  the  tBiny 
season.  the  nuiuber  of  days  on  vvhich  rain  folla,  and  the  tirne  of  the  tlay,  are 
ali  siilijecte  for  consideration,  jus  far  as  invalide  are  concerned. 

It  sliould  Ijti  remem.l>ered  Uiat  where  mountainous  r^oos  lie  in  the 
path  of  moiat  air  currents  rainfiill  is  great,  as,  for  instance,  the  Khasi  range 
of  hills,  whii;Ii  liave  au  auuual  rainfall  of  about  500  or  600  iuclie«,  for  thej 
intercept  the  S.W.  monaoon,  which,  ladcn  with  vapour  from  the  Bay  of 
Bengal,  iiupiages  on  theni.  On  the  lee  aide  of  niountains,  bowever,  the 
raiufjtU  id  hsA. 

Although  tlie  ulectrical  eonditions  of  the  atmosphere  mxist  play  some 
part  in  climatology,  ita  practical  importance  ia  insuflicieutlj  understood. 

Climate  must  alao  be  considered  with  reference  to  the  treatment  of 
disease.  A  ohauge  of  climate  cannot  be  eaid  to  be  a  specific  in  treating 
diseaae,  but,  thcre  is  no  doubt  that  in  niany  diseases  a  change  of  climate 
acts  most  efiicacious]y.  It  is  a  well-ku(:)wn  faut  that  the  removal  of  a 
patieut  for  even  20  or  30  miles  may  be  exc«ediDgly  l>eneticiaL  In  cliooaing 
a  change  of  climate  for  au  individual,  the  patienfs  persoual  equation  or 
idioByucrasy  must  be  takeu  into  aocount.  in  dcaling  with  patienta 
sufVering  from  nervoue  diseases,  in  w]iom  we  wish  to  restore  tlie  general 
tone  of  the  8y8tem,  we  should  choose  bracing  and  moderately  temperate 
climates,  remembering  that  proximity  to  the  eea  may  induce  nervous  excite- 
meut  and  insomnia,  and  niay,  temporarily  at  least,  exaggerate  neuralgias. 
Diseases  of  the  UingH,  apirl  fn>m  phtliisit?,  aro  favoiirably  influenced  by 
a  climate  characterised  by  moistnre  and  mildnese.  A  bracing  eipiable 
climate  is  requi8ite  in  cardiac  disorders,  remembering  that  pulmouary  com- 
plications  duc  to  climate  should  be  avoided.  A  modcratc  altitude  is  nsually 
beneficial,  but  the  patient  must  not  be  sent  too  rapidly  to  a  high  altitude, 
and  verj'  sudden  cluuiges  of  temperature  must  be  avoided.  In  diseases 
of  thc  abduminul  organe,  such  as  inteijtiiml  catarrh,  clironic  liver  disease, 
dy8j.>epsia,  dyaentcry,  diabetes,  etc,  change  of  climate  may  be  most  benelicial ; 
cUmules  such  as  the  Riviera,  the  Nile,  St.  Moritz,  and  Morooco,  being  advis- 
able.     This  wiU  bc  further  considercd  under  "  Health  Kesorts."  ^ 

AccuMATiSATiON. — The  que8tion  of  acclimatieation  naturally  falls  under 
the  Bubject  of  climate.  In  recent  yeiir8  two  achools  of  thought  have  been 
formed — one  regarding  acx:limati&atiou  as  impossible,  a  view  supported  by 
Vijchow, Ilirsch,  Fritsch,llaveiistein,  aud  othera, who  hoM  thafc Eurojieans  can 
never  become  accUmatiaed  in  the  full  seuso  of  the  word  in  tropiciil  regions, 
believing  that  the  deterioration  cause*!  by  climatologicMil  factors  and  endemic 
diseases  ^vilI  invariably  kili  off  the  emigrants.  or  at  uny  rate  render  their  ulti- 
mate esistence  impossible ;  the  other  echool,  represented  by  De  Quatrefage8, 
Li^ingstone,  the  Ute  Bishop  Hannington,  and  more  receDtIy  by  Dr.  L. 
Sambou,  believing  that  rapid  accUmatisation  in  tropical  regions  is  posaible 
for  Kuropeans.  The  vriter  of  tlnH  article  Iiolds  that  rapid  acclimatisation 
in  tropical  i'egion8  is  impossible,  and  that  acclimatisation  for  Europeans 
can  only  be  poasihle  if  migratiou  occur  step  by  step.  In  estimating  thc 
po&'jibilities  of  acclimatisation  we  must  couut  by  generatious  rather  Ihan  by 
years,  although,  given  carcfully  sclected  individuals  and  carefully  selected 
tropical  arcas  in  which  to  colonise,  he  sees  no  reason  why,  with  precautioas, 
Europeans  should  not  colonise  even  in  the  tropics.  In  making  the  selec- 
tion,  ali  persons  with  a  tendency  tu  gout  or  rheumatism,  diabetes  or 
albuminuria.  thoae  with  a  ner\ou8  or  alcoholic  family  hi8tory,  or  thoee 
suffering  either  from  acquired  or  hereditary  8yphili8,  should  certainlv  be 
rejec  ted. 

1  Sm  alao  "Hygione,  Tropkal." 
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AccUmatiaatioD  is  a  procesa,  nsuallj  8low,  hj  vbich  pUntfl  and  anitnaU 
beoome  adapted  to,  and  bo  retain  health  in,  coimtriee  having  a  different 
climate  from  those  in  which  they  ore  indigenous;  it  is  in  part  afFected  by 
changefl  taking  plače  in  the  indi\'idual  or  in  tlie  race,  in  part  b^  bereditary 
modi£catioii  of  ('unstitution.  If  vre  look  at  tlie  distribiition  of  diFTerent 
races  throughout  Ihe  wortd,  we  6.nd  tbat  great  cbangeB  have  taken  plače  in 
their  location ;  the  Esquimanx  once  lived  in  Afda,  only  some  40  north  of 
thc  cq\iator;  now  tliey  inhabit  the  polar  regions;  Uie  Boheinians  or  Gipsies 
are  found  nearly  everywhere,  while  Jew8  and  Maltese  apparently  thrive  in 
cvery  conceivable  region.  But,  ezamining  the  matter  more  clo3e!y,  we  find 
tbat  the  E«quimaux  did  not  arrive  at  their  present  hunting-grounds  in  a 
generation.  mucb  less  in  a  few  weeka,  aa  emigranta  and  soldiera  are  oom- 
pellod  to  do  now,  nor  do  we  find  that  the  Gipeiee  or  Jevrs  orerspread  the 
world  rapidJj.  Far  from  it ;  they  put  out  feelera,  aa  it  were,  and  only  verj 
gTtiduuUy,  yenr  after  year,  generation  after  generation,  did  they  advanoe 
from  tboir  nativc  soil  into  the  great  unkiiown.  Looking  for  a  moment  at 
other  races.  we  obaerve  tbat  ttie  Bntiab  become  aocUmatiaed  at  the  Cupe.  in 
Southern  Auatralia,  in  Kew  ZeaUnd,  and  in  some  part«  of  North  America, 
bat  not  in  India.  The  Freuch  thrive  in  Kova  Scotia  and  in  Matttitius. 
but  not  BO  well  in  the  north  of  Algeria,  althougb  in  the  Boutheru  provinces 
thf!y  do  l»etter ;  the  Dutcb  fare  exceedingly  weU  at  the  Cape,  but  not  in 
the  MaUiy  Peninsula,  whcre  they  have  experienced  fearful  mortaUty. 
Madagaacar  may  be  iustunceil  as  a  plaee  having  a  chmate  \vhicb  bas 
provod  most  unfavourable  to  ali  Europeans. 

In  dealing  with  the  aubjoct  of  occlimatiaation  with  reference  to  Enropeans, 
an  error  is  niade  in  imagining  tliat  ali  Europeans  can  Ite  acclinuitised  or  will 
reaist  accLimutiBfition  in  any  given  areo  cqiiully ;  not  so,  a  marked  difierence 
obtaius  bet\veeu  northern  and  Boutbern  Europeans  iu  this  respect.  Not 
oaly  thc  cUmatoIogy  of  their  original  residence  mast  be  taken  into  account, 
but  also  their  habitš  and  cuBtoms  and  their  pejchical  peculiaritice,  and  if 
theee  iactors  have  to  be  conaidered  with  regard  to  the  adaptabilitj  of  «a 
nation  for  emigration,  ao  too  with  regard  to  tbe  individuals  of  any  nation. 
Selected  iudividual^  from  nearly  everr  Euiopean  nation  may  thrive  almost 
aH  over  tbe  world.  Somo  have  (ienied  that  cuvironment  influences  the 
human  sjiecies,  »od  it  bas  been  said  that  nations  seek  out  that  enrironment 
whicb  is  best  suited  for  tbem ;  but  onvironment  certainly  doea  definitely  in- 
flucnce  not  only  individuals  but  nationa.  Herbert  S|)encer  haa  8ho\vn  in 
his  VrineipUs  o/  JHoIoffi/  that  everj  organ  and  every  function  of  living 
beinga  undergoea  a  certaiu  and  definite  modification,  nithin  certain  limite, 
under  tbe  stimulus  of  Dew  conditions ;  and  be  thinkn  that  thia  modification 
is  almofit  alway8  such  as  to  prcMtuce  au  adaptation  to  a  new  enrironment 

The  influcucc  wliich  climato  aud  environmcnt  exert  npon  emigranta  is 
well  8liown  iu  Australia,  New  Zealand,  and  America,  proving  that  a  race 
sucli  as  the  Anglo-Saxoa  may  undcrgo  material  chanpies.  It  is  ulivious 
that  the  Coloniala  of  the  preaent  day  are  practically  different  from  their 
aocestorSj  and  they  iudicate  a  tendencj  to  change  to  an  altogether  new 
tjpe  of  manhood.  with  ncw  aptitudee  and  capabiUties. 

Broadlf  epeaking,  Europeans  cao  onty  become  rapidly  and  readily 
noclimatiaed  in  the  temperate  zone,  that  is  to  Bay,  wbere  climatio  and  other 
oonditions  are  auproxijuately  akia  to  their  preeent  habitat.  It  mAy  a)«o  be 
iaid  tliat  people  who  inhabit  tbe  temperate  zone  become  more  eaaUy 
•oolimatiaed  in  counthce  towards  the  north  of  their  present  babitation. 

It  is  intereeting  tn  notictt  that  tbe  ^»eoples  of  Southern  Europe,  aucb  as 
Uie  Itolians  and  aouthern  Frenchumu,  can  better  bear  tbe  climate  of  sub' 
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tropical  Africa  thau  cau  Northem  Europeans,  and,  as  Mr.  Baveustoin  has 
poicted  out,  "  a  8tea(Iy  stream  of  inigrution  is,  in  fact,  aetting  iu  that 
direction.  Germana  and  Belgians  are  pouriag  into  Franc«,  Frenchmeu  are 
goicg  to  Algeria,  tlie  Arabs  from  the  shores  of  the  Mediterranean  have 
foiind  their  WHy  into  the  Sudan,  \vhilst  Ibe  Sudanese  are  pualiing  forward 
into  Bantu  Africa.  The  desccndanta  of  tbosc  Dutchnien  who,  a  couple  of 
hundred  jeara  ago,  (irst  eettled  at  the  Cape,  have  made  their  way  to  the 
Transvaal,  and  European  niigration,  favoured  by  geographical  featuree,  is 
beiu^  pusheii,  evon  wilhin  the  Tropics,  tovarda  the  ZambeeL" 

In  treatiug  the  subject  of  acclimutisation,  some  have  8iniply  divided 
niankind  into  two  classcs,  whibe  and  black,  but  this  is  a  far  too  etvceping 
generalisation,  and  it  must  be  examiued  more  cloeelj  if  a  definite  and  right 
conchjsioD  is  to  be  arrived  at.  An  endeavonr  must  be  maile  to  prove  vrith 
certaiDty  in  each  aeparate  čase  wbat  power  of  rcsistance  is  posseešed  \>y  any 
given  national  coustltution,  in  order  to  decide  whether  it  may  8ucce8efuUy 
accUmati&e  itaelf  in  a  nevv  <M)uutry  aud  permaneutly  coloniae.  In  white 
races  there  is  apparently  a  marked  gradation  in  their  8usceptibility  to 
cUmatic  inflneuces  and  a  very  decided  difterence  is  noticed  betvvetu  the 
Aryan  and  Semitic  races  in  this  respect.  The  Arabs  and  the  Je\v8  aro 
botJi  uuequalled  in  their  power  ot*  adapting  thcmselvea  to  new  environment, 
hnt  even  between  them  a  difference  esists,  in  so  far  as  the  Jew8  appear  to 
continue  definitely  capablc  of  reproduction,  althoiigh  tbey  niarrj  amongst 
themselves,  while  the  Arabs  ofLeu  autfer  from  degeneration  whieh  is  ouly 
retfirded  by  the  introduction  of  new  blood.  They  take  wivea  from  the  races 
among  whom  tliey  Bcttlo  and  thercby  contiuuo  to  esist,  but  this  is  not 
tnie  aeelimatisation,  for  the  race  ia  altered  and  tmusformed  into  a  mixed 
race,  \vhich  eventuaUy  poesessca  very  little  in  common  vvith  the  original 
atock.  Race  iteelf  does  not  alwaya  provide  ns  with  a  definite  clue  to 
capability  of  acclimatisation,  for  in  India  the  Hindu  population,  notnith- 
Btanding  its  Aryau  origin,  bas  thriven  uuder  unfavonrablo  cireumstances 
aQd  even  in  nialarial  ilistrinta,  presenting  a  striking  coutrast  to  the  Engliah 
(also  fln  Aryau  race),  vvhose  iutolerance  of  the  Indian  climate  is  obvious. 
Temperament  also  play8  a  not  iinimportant  part  in  the  po88ibiUty  of  pro- 
longed  exi8tenco  in  a  given  regiou.  It  is  a  quaUty  \v!uch  require8  coneider- 
able  tirne  to  lie  modified  by  new  conditions  of  life,  e.j.  the  Indum  at  Brazil  is 
dull  and  suUen,  the  negro  is  vivacious  and  gay,  although  in  the  same  climate. 
Hereiytary  temperament  and  capacity  of  mind  characterise  variouely  ali 
races,  and  diflerences  of  intellcctual  and  monil  power  are  well-marked 
factors  in  the  po8aibility  of  aeclimatiaatiou.  Virchow  not  long  ago  pointed 
out,  vdih  reference  to  acclimatisation,  that  two  distinct  ^uestions  aro  nsimlly 
confused,  \iz.  (1)  How  long  cau  any  aingle  individual,  with  pi-ecautions  and 
čare,  hve  iu  any  particular  climate?  (2)  what  races  can  thrive  and  colouise 
in  any  pai-ticular  climate  ?  No  definite  an8wer8  are  yet  posaible.  In  answer 
to  the  first  it  may,  however,  be  said  that  selected  indi^duals  may  live  for  a 
time  anywhere  ^sdth  precautions.  AVith  regard  to  the  second,  rapid  acclima- 
tisation  of  a  race  can  only  be  obtained  i?  it  uiigrates  to  regions  ha\-ing 
approsimateIy  the  same  climatic  conditions  as  ita  original  babitat  If 
Europeans,  for  instance,  attcmpt  to  colouise  in  the  tropics,  they  almost 
invariably  die  out.  In  the  \Ve8t  Indies  we  liave  a  striking  exempUfication 
of  this,  and  even  in  Cuba,  which  is  brouglit  fonvard  by  some  auLhoritiea  as 
a  proof  to  the  contrary,  the  apparent  increase  in  the  \vhite  population  ia 
more  than  accounted  for  by  immigration.  The  permanent  decreaae  of  the 
white  population  in  the  We8t  Indiea  dates  from  the  aboUtion  of  8lavery ; 
as  overseera  and  occupiers  of  the  soil,  Europcjuis  are  nble  to  with8tand 
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climate  more  snccessfuilj'  than  wben  they  are  compelled  to  undertAke 
actual  loanual  labour.  The  white  mans  incapodtjr  for  maaual  labour 
ia  an  iinportant  que8tion  throughout  the  tropics;  it  hoa  necessitated  the 
emplopiient  of  ChiDeee  labour  in  America,  of  cooliee  ld  Hauritius  aad 
Java ;  aud  of  kidiLipped  natives  &0111  the  South  Sea  lalanda  iu  AuBtralia. 

From  what  has  been  said  it  is  obvious  that  Europeans  are  almost 
incapable  of  colonising  in  the  tropks — almost,  because  there  are  some  places 
in  the  tropicfi  oocup/ing  a  high  altitude.and  some  islauds  wlioHe  olimate  is  so 
modified  by  the  surroanding  vrater  and  by  their  espoeure  to  wiDd&,  that  they 
altuost  poeaess  a  temperat«  cUmate.  For  iastancti,  in  the  Vindhja  hills  in 
India  the  French  have  colosised  succeaefuUv,  and,  theoretically,  there  is  do 
reaflon  wh  v  Eurofeana  ahould  not  coloniae  aud  thrive  in  souio  of  the  high- 
lands  of  Central  ACrica,  wheu  railwa7  coiumunication  haa  beeu  provided  to 
oarnr  them  rapidljr  across  the  dangerous  belt  of  malaria  on  the  coast. 

i f  we  deedre  an  example  of  a  race  Ibriving  in  extreme  viciaaitudee  of 
climate,  it  is  to  be  found  in  the  Indians,  who,  coming  from  a  tem]}eTute 
rcgion  iu  North  America,  have  become  accUmatiaed  in  the  hot  dr^r  coasts  of 
Peru,  and  aleo  in  the  ertremelj  cold  regions  of  the  Andce  at  no  altitndc  of 
4000  to  0000  ft.  Now,  notvrithstanding  that  the  inhabitanta  of  these  two 
regions  wiil  not  thrive  if  they  are  removcd  from  one  to  the  other,  they  have 
nevertheless  proved  the  pOBsibilitj  of  an  original  race  becoming  graiduallj 
acclimatised  in  areas  wh]ch  are  totallj  different  from  a  climatological  point 
of  view. 

Bertillon  well  aummed  up  the  ciicumstancee  which  go  far  to  prevent 
suddeu  acc-Umatisation  in  new  i^othermal  regions : — 

1.  Aoute  diseaees,  many  of  them  endemic. 

2.  Chionic  consecative  ansemias,  which  plače  the  individaal  in  an  un- 

favoorable  position  to  resist  accidcntal  discase. 

3.  Diseases  in  early  iufancy  in  oOspring  iu  the  new  home. 

4.  Ph)'3ical  and   intelloctual  degeneration   and   the  infertilitjr  of  the 

eecoud  and  third  geuerations. 
That  climate  markedly  affcct«  the  progcny  of  emigranta  is  certain  ;  for 
iustance,  whea  Europeans  proceed  to  countries  where  they  can  colouise, 
which  poeeess  a  veij  different  climate  from  their  own,  their  childrcn  in  a 
oeneration  or  two  receive  »n  indubiUiMe  impress  from  the  elimalolt^ical 
tectors  around  them.  Tlie  children  of  Eun^peaus  \vlio  go  to  North  America 
tcnd  to  approiK^h  in  type  to  the  original  intm1iit.int8  of  tlie  soil ;  t!ioy 
outwardly  rt^semble  ihe  uorth-we6t  American  ludians;  the  hair  becomes 
etraighter«  ooanier,  darker,  the  cheek  bones  more  prominent,  and  the  rounded 
form  of  tlie  face  changes  into  the  uaunt-lined  face  typical  of  the  inhabitants 
of  the  United  States;  the  skin  Wome3  somewhat  8allow,  and  even  tho 
voice  ohoDgea.  Again,  supix)aing  a  woman  proceeds  to  Australia,  having 
ffiven  birth  to  tliree  or  four  children ;  the  children  tihe  eubecquenlly  beara 
m  the  new  climate  will  not  resemble  hcr  prenous  progeny  so  much  as  they 
do  the  Australiau  type.  In  tropical  couutrieH  we  tiud  that  ihe  children  of 
northem  £uropean  familics  do  not  thrive,  and  the  raco  diee  out,  not  so 
much  because  of  the  infertility  of  the  womcn,  but  becausc  of  their  inabUity 
to  bear  children  capable  of  thriving.  In  those  casee  where  the  women  aro 
Merile  it  is  due  to  the  avtion  of  the  climate  upon  them  os  Europeans,  and 
not  to  any  specific  acUon  on  the  ser. 

UTKRATUICE.— £>w/uL— 1.  Davimoh,  A.  Dimom  tf  Wmrm  aimaim,  Edmburgh, 
1103,— U,  rKLKiM.  R.  W.  "Od  AcelintktiMUon."  ScoUM  Oše^npkiml  Ma^mim,  1891.-S. 
Utm,  Cohmitation  ^  Ornimi  J/riea  (y  »troptaju,  Uritiah  AmocUUoo.  IMS,— 4.  IiUm.  Tkt 
DttIrtkUim  tf  tomt  Tnfkal  DUaam  amd  Ukrir  rtlatitm  to  i'kytical  PlumnHtna^  Edinburgb. 
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Pcutland,  1868.-5.  Idem.  The  DintrOfUtion  o/  TropiceU  Diseata  in  A/rica,  Ediuburgh,  Cl»y, 
1892. — a.  Martin,  J.  R.  The  Ii^Henee  of  TrcpictU  Climateji  mv  Suropean  Cotutitutiatu^ 
London,  1856.— 7.  Ori-LER,  A.  AcclimaiiMition,  Britiiili  AASocUtion,  1887.— 8.  Ram^av,  A. 
Bihlioffraph^  aml  IneUr  ta  ClimnU,  London,  1884.-9.  Ravrnstkin,  E.  G.  Tke  Lamlt  af  the 
Olobe  šlitl  AmilahU  for  EuropraR  i^tiUcnuiii,  1890. — 10,  Sambdn,  L.  Bemark$  trn  tfu  Poni- 
biiity  t^the  Ardimaiimtion  of  JCuropfavj  ii»  Trirpital  JU'jU'i\s,  London,  1867. 

Poreii/H.—l.  B1CTPU88.  "Pie  Acclimatioation  der  Europaer  in  NiedcTlaodisch-Iodien," 
ZeUMhrijt /Ar  JitknoUffie. — 2.  Hllt»rii,  A.  "  AcclimKtiMtion  tuiil  ColonisatioD,"  ZtiUehr^ 
/ir  £thrwloffie.—9.  Jaoob,  F.  "  Dia  St«rbUclikett  der  Kmifcborenen  uiid  Europaer  in  Oit- 
Iadi«D,"  Zeila^rijl  /Ur  Etftnologif.—i.  I^UHAltu,  H.  C.  TraiU  de  ClimatoUtgie  itatieaie. 
PirU,  1877-80. — 5.  8i>ekh<ip.h,  A.  "  ArctimntiKitinnHnilticIceit  der  Eiiropaer  in  Ari«n," 
ZeUaehr\fl/&r  Ethuoi«gie.~e.  ViBcnow,R.    "  AccUmatisation/' Zpi(«Ari/»yil^ SAno/o^iV,  1885. 


C  lito  ris.     See  VULTA. 

Club  Hand  and  Foot.    iSV«  BEFOKBm-iES. 
Coal-Cas  Poisoning^.    <See  Toxicologt. 
Cocalne. 


PiiTsioLooiCAL  AcrroN 
Methods  of  AppucATiojr 

USES  .... 
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COCAINE  18  an  alkaloid  which  wa8  diacovered  by  Niemaim  as  long  ago  as 
1860  iu  t-he  leavea  of  Erj/throTyto7i  coea,  a  shrub  cultivatcd  chiefly  in 
BoUvia  and  Peru.  It  vfas  iiitnxluoed  into  clinical  use  hy  Koller  iu  1884. 
In  the  BritiHh  Pharinacop<Eia  the  oflicial  preparatlons  are  the  dried  leavea — 
Coca ;  extractum  cocae  liquidum  ;  cocaina ;  eocainae  hvdrochloras ;  lumellffi 
cocainae.  each  of  which  contaius  ^liir  of  a  gmin  of  the  hjdrochlorate  of 
cocalne ;  injectio  cocalnte  hjpodermica ;  imgiicutum  cocaina ;  and  trochiaci 
krameri£B  et  cocainao. 

7'he  Alkaloid. — Cocaine  is  but  alightly  soluble  in  water.  It  dissolves 
readil^  in  alcobol,  in  uiclted  vaaeline,  in  castor  and  other  fixed  oils,  and  in 
BQany  volatUe  oils.  If  heated  in  water  it  decomposes,  and  the  soliition  con- 
taina  ecgonine,  l)enzayl  ecgoninc,  and  benzoate  ofoooaine. 

The  Salts. — Hydrochlorate  of  oooaiue,  the  officinal  salt,  is  readtly  soluble 
in  water,  but  insoluble  in  fats  and  olla 

PuvsiOLOGiCAL  AcTiON.— Zoco/.— Wlien  a  solution  of  hydrochlorate  of 
cHcaine  is  appUed  to  a  mucous  membrane  it  produces  teiiii>orary  local 
HUiiiatheaia  and  aniemia,  wbich  last  for  ten  niinutes  or  more,  according  to 
the  strength  of  the  solutiou  used.  If  applied  to  a  tnrgescent  mucous 
membrane,  it  produces  collap.so  of  the  swoUen  structures,  unless  the 
turgescence  bas  beeu  so  loug  couttnued  as  to  result  in  connective  tissue 
hj-pertrophy.     Temporary  local  dilatation  of  tho  blood-vesaels  may  follow. 

AVlien  applied  to  the  conjunctiva,  slight  smarting,  followed  by  anastheaia, 
results.  The  pupil  is  dilated,  an  eftect  ascribed  by  Koller  to  contraction  of 
the  ve-sHeU  of  the  iris,  but  by  most  otlier  authnrities  to  irritation  of  the 
83*mpathetic.  Accommodation  is  impidred,  but  this  passes  off  more  rapidly 
than  the  pnraly8i8  produced.  by  atroptnc. 

The  skin  is  mucli  less  aflected  by  local  application  than  are  the  mucou« 
membranes. 

Intern-al. — Internally  cocaine  acts  as  a  stimulant,  producing  a  seneation 
of  exhiIaration  and  W6ll-being,  with  increasetl  meutal  and  muacular  power. 
Iu  animals  the  brain,  mcduUa,  and  spiual  cord  are  stimulated  from  above 
dowTiward8.  Large  doses  produce  convukions  of  cercbral  oridn.  The 
sensoij  tracts  of  the  cord  are  paraly8ed,  and  amesthesia  results.     Thls 
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effect  has  been  produced  in  animals  l>y  tbe  admiiiistratiou  of  dangerous 
doses,  but  quite  recectlj  Bier  has  produced  a  similar  effect  io  the  human 
Bubject  by  the  injection  of  small  doses  (J  to  j  gr.)  directly  inlo  the  cerebro- 
spinal  sac  tinder  conditions  sltmUr  to  thoee  required  by  Quincke'8  explor- 
atory  puncture.  He  claims  that  complote  ansesihasia  can  thufl  be  safely 
produced  below  the  level  of  the  nipplea.  He  has  opemted  thus  sucoeBsfull^ 
oo  several  patients  chiefljr  for  tiiberculous  bone  and  joint  disenae  of  the 
lower  ejctremities. 

Cirev,ia4ory, — Cocaine  produces  moderate  stiznulation  of  the  heart'8 
actioD. 

Itespiratory. — Bespiiation  is  powerfuU3r  stimulated,  and  its  rhythm  is 
diaturbed.  Death  from  cocaiue  poisonlng  results  froui  paralyais  of  reHptnu 
tiou  and  the  ezhaustion  produced  by  the  accornjian^ing  con\'iiIaions. 

Large  doses  produce  a  slight  rise  of  temperatura.  Cocaine  is  tnainl/ 
dcetrojed  in  the  bodjr,  but  may  in  part  be  eliiiiinated  bj  the  kidnej.  The 
amount  of  urine  is  said  to  be  alightlj  increased,  and  the  uroa  to  be 
dimioiflhed. 

Methods  of  Applicatiok. — The  great  value  of  cocaine  liee  in  its 
\  pTOpert^  of  producing  local  au^sthesia,  and  for  thia  purpose  various  uiethoda 
of  application  are  adopted. 

For  the  eye  aqueous  sohitions  of  the  bjdrocldorate  of  tlie  strenglli  uf 
two  per  cent,  or  even  of  four  per  cent,  are  uiade  use  of,  a  drop  or  two  of  the 
woaker  solution  requiring  to  be  applied  two  or  three  times  at  intcrvals  of 
three  or  four  minutea 

For  the  mucous  memhranes  strongcr  solutiona  may  be  mode  ose  of  even 
up  to  fifty  per  cent,  but  it  is  seldom  nece8sary  to  uae  solutioos  strooger  th&n 
five  per  cent.  Several  applioaUons  of  the  \veakcr  solutions  uiay  be  made  at 
interralii  of  three  or  four  luinutes,  or  a  small  pieoe  of  cotton  wool  aoaked  in 
the  aolution  may  be  left  in  contact  with  tho  part  to  be  rendcred  anicethetic. 

For  apphuition  to  the  girin,  w(iter)'  solutions  aro  of  Uttle  value,  aud  for 
this  purpose  oily  eoluticius  of  the  alkaloid  should  be  made  use  of. 

Injected  hypodennically,  antesthesia  is  produc«!  for  a  Umitc<l  aroa 
around  Iho  puucture.  A  watery  solution  is  uiade  use  of,  and  the  dose  as  a 
rule  should  be  Umite<l  to  half  a  grain.  Where  posaible,  e.ff,  in  amputation 
of  a  finger,  a  ligature  should  l)e  tied  round  tlie  part  to  be  oijerated  on  in  »iicli 
a  way  as  to  ob\'iate  tho  lisk  of  toxic  effects  &om  the  paasage  of  the  drug 
in  to  the  syBtcm. 

Anntlicr  imjx)rlant  method  of  application  is  that  known  os  the  inliltra- 
tion  meth(xl  (Schleich).     Thia  ia  described  in  articlc  AniLstheaia,  voL  i.  y.  211. 

UsKS. — Loeal. — The  degree  of  anffistheaia  produced  by  cocaine  when 
applied  to  the  eyc  is  snfficient  to  alIow  of  practically  any  operalion  being 
performed  ou  tlie  eyeli}Ul.  It  meete  ali  the  re^uirements  that  can  reason- 
ably  bo  oxpootcd  of  a  local  ana^thetic,  and  hencc  has  come  to  be  rogardcd 
in  ophthulmic  praotice  tiu  l!ie  aniesthelic  par  f^xellrticf. 

In  uasal.  aural,  and  throat  opcrutions  it  ia  of  great  ralue,  aiid  the 
manner  of  application  and  olher  points  of  prafitica!  importance  will  be 
Bpocially  referred  to  under  "£ar"  and  "Noee."  In  dontistry  it  ia  usefal 
iu  toothncho,  and  is  also  used  to  deaden  the  ejcposed  pulp  or  duntine  before 
hlling  the  cavity  of  a  carious  tooth.  By  injocting  a  dose  into  the  gum 
on  each  side  of  a  tooth  the  pain  of  extraction  is  greatl}'  lessoned.  By 
hjpodermic  injection  or  by  Scnlcichs  infiltration  method  nearly  ali  minor 
■umcal  op4?nitions  can  be  canied  out  poinlcsal/. 

Ihiriug  labour  it  has  been  used  to  relieve  the  pain  of  the  dilating  os 
atari.  and  to  relieve  spaamodio  oontnction  due  to  pajn. 


An  oilj  solution  of  the  alkuloid  ma/  be  usglI  to  relieve  tho  pain 
shiugles,  eczema,  ueuralgia,  pruritus,  or  urticaria. 

Acutti  ci>ryza,  ncute  i>haryngitis,  Iiay  fever,  and  similar  conditions  maj 
be  much  relieved,  tis])ecially  in  early  stages,  hy  a  Bpray  of  a  vrater)'  solution. 

Internal. — Cocaine  is  used  internally  tbr  sea  sickness  and  the  vomiting 
of  preffnancy,  as  a  tonic  diiring  convalescence,  in  mcntal  eshaustion  and 
muscidar  debilitj,  and  it  lias  becn  recouimeuded  in  alcoholism  and  the 
opium  habit,  but  ita  use  iu  tlie  latter  cases  must  be  8trongly  condemned 
on  occouut  of  the  risk  of  development  of  the  cocaiue  babit. 

Drawbacks  to  the  Usb  of  Cocaine. — One  of  the  ^reatest  dangere 
atteudin^  the  uae  of  (^0('Aine  ia  the  development  of  the  cocaiue  habit.  This 
habit  ie  irequently  secondarj  to  morphiniam,  but  may  be  developed  from  the 
medicinal  uae  of  tlio  dr\ig.  Tu  one  of  severni  c*ia«a  whic!i  have  come  uuder 
the  \Triter's  notice,  the  habit  developed  in  a  chemist  \vho  wa3  wont  to  reeort 
to  a  cocuiue  BuutV  to  rulieve  a  ehronic  nasal  catarrh.  The  "eoca  wiueii"  so 
reckle8sly  pressed  mx>n  the  puhlic  as  useful  "  tonica"  are  also  a  source  of 
danger  (see  "  Morphinomonia  "). 

VVlien  used  with  cautioii  uutowfml  eflects  are  not  common,  but  such 
have  occflsionallj"  oocuiTed>  especiaUy  after  the  too  free  application  of  solu- 
tiona  to  the  noae  and  throaL  Symptoma  noted  have  bcen  giddiness,  faiut- 
neae,  pallor,  feebleness  of  the  pulae,  great  dy8pncea,  and  final  coUapse  into 
UDCousciousness. 

It  is  difficult  to  keep  solutioua  sterile,  and  it  musb  be  remembered  tbab 
Solutions  cannot  be  boiled  \vithout  de8troying  the  cocAine. 

EucAlJJK, — To  obviate  the  disadvantages,  and  even  dangere,  occaaionaUy 
attending  the  use  of  cocaine,  effbrts  havo  bcen  mado  to  produce  some  sub- 
stance free  from  theso  drawbwk.s.  Tliese  hiivo  reaulted  in  tlie  iutroduction 
into  practice  of  two  8ynthetic  products  known  as  eucaiue,  both  of  extremely 
complex  composition.  For  convenience  these  are  distinguished  as  alpha- 
eucaiue  and  beta-eucaine.  The  former  of  theae  vras  found  to  be  less  toxic 
than  cocaine  and  to  1>e  an  efficient  aniesthetic,  but,  unfortunately,  when 
applied  to  delicate  mucous  membninea  it  produced  a  great  deal  of  smartiug 
and  irritation,  and  thus  was  uusuited  for  ophthalmological  work.  For  bcta- 
eucaiue  it  is  claimed  that  it  ia  et^ual  to  cocaine  in  anaisthetie  projierties, 
that  it  is  much  less  toxic,  and  that  it  does  not  cause  local  irritation.  It  is 
Boluble  in  distilled  water  to  the  extcnt  of  5  per  cent,  and  the  solution  can 
be  sterilised  by  boiling.     Moreover  the  solutions  keep  weU. 

Bctii-eucaine  may  be  used  for  ali  tlie  surgical  procedures  for  which 
cocaine  ia  adapted,  and  iu  soliitious  of  from  2  to  10  per  cent.  The  atronger 
Solutions  must  be  mado  vrith  hot  water.  For  ophthalmological  work  a  2 
per  cent  solution  ia  recomiuended.  It  tliffers  from  cocaine  in  that  it  pro- 
duces  no  dilatation  of  the  pupil,  and  no  disturbance  of  accommodation. 
Another  point  of  difierence  is  that  it  causes  little  or  no  contraction  of 
turgid  mucous  menibrunes,  a  point  which  may  be  an  udvantage  or  a  dis- 
advantage  aecording  to  what  is  desired. 

UTEIUTORK,— 1.  BiBR,  Aito.  DtnUeh  Ztft.  f.  Chir.  li.  8,  4.-2.  Hobhr,  W.  J.,  and 
Vraiimsv,  M.  BM.J.  1897.-3.  Siles.  DtuUche  Med.  ;r«:Ac7WcAri/1l  (Eucaine  in  Ophtli*!.), 
1887. 


CocCyg;odynia« — DefiniHon. — ^A  painful  condition  of  the  coccy- 
geal  region  produced  hy  the  acta  of  sitt  ing,  wulking,  or  defeecation. 

Dettription. — The  structures  iuvolved  uiay  be  the  coccyx,  sacio- 
coccygcal  joints  and  ligaments.  perineal  muscles  attached   to   the  bone. 
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terminal  branche«  of  the  sacral  plexu8  of  nen^es,  and  probabljr  ihe  coccygeal 
gland.  It  bas  to  be  distinguisbed  from  a  eomewbat  Biniilar  contUtion 
frequently  iissocUted  with  certain  afTections  of  the  vulva,  uterus,  OTariee, 
pelvic  peritoueum,  and  sepanition  of  the  bone«  at  the  sjrmphjsis  piibea.  It 
is  found  almost  eschisivelj  in  the  female  8ex,  although  caaee  are  recorded  of 
its  occ-iirrence  iu  niules  and  children. 

Stiohffj/. — 1.  Traumatifim  during  laboui,  causing: — 

(n)  Tnjury  to  the  tifth  sacral  and  coccygeal  nerves. 

(i)  Dialocation  of  the  8acro-coocygeal  joint,  or  fracture  of  the  coccjtc. 

The  bitt«r  may  lx*  prcMlncod  by  other  causes,  e.g.  fall«  or  blowH. 

2.  Kheumatism  affectiiig  the  ligament«  or  tlie  iierioBteum  of  the  coccyx, 

3.  Noiiralgia  alfecting  the  terminal  branches  of  the  eacral  plvsua 
Probably  motit  caaoa  are  of  this  natiire. 

JHagnosis  should  be  made  by  placing  one  finger  in  the  rectiim  and  the 
other  over  the  skln  Rnrface  of  the  covcyx,  when  pain  Ih  tiroduced  ou  preming 
the  boDC  or  etructurea  rouud  it,  according  to  the  part  chiefly  affected. 

Sj/mpknns. — Pain  limited  to  the  coccyx  and  neighbourhood,  and 
aggravuc«d  by  such  act«  aa  ftitting  or  walking. 

Prognosit  is  favourable,  although  TM&uy  months  niay  elapee  before  the 
pain  completely  subaidea,  and  the  condition  is  prone  to  recur. 

TrtaUnent. — Any  concouiitant  pelvjc  disease  must  be  Hrst  attended  to. 
If  there  are  indicationa  of  a  priniary  inflammatory  condition  of  the  parls 
Jtftbcted  tlie  patieut  ahould  be  kept  at  reat  in  bed.  preferably  in  the  lateral 
t>08ture.  l'aiu  inay  be  rt^icved  by  lead  and  opiiiin  fomoutationB,  morphia 
nypodermicaUy,  or  n  supjtoaitorj*  of  morpliia  and  Injlladonna. 

Laxatives  Bhould  be  administered  to  facililate  deftocation,  which  is 
frequently  painful.  In  caaes  aasooiated  \nl\i  dialocation  or  ankylofliB  of  the 
BacTO-coccygeal  joi&ts,  maaeage  and  mauipulation  ahould  be  tried  before 
resorting  to  opumtivo  meaaures.  If  there  is  no  leaion  of  the  bone  tlie 
faradic  current  gives  excellent  result«,  one  f>ole  being  applied  over  the 
tiacruui  and  the  other  over  the  coccyx.  Aa  a  rule  two  to  twelve  applications 
are  fluliicieut.  The  appUcation  of  the  actual  cautcry  over  the  origiu  of  the 
sucral  nerve  may  be  reeorted  to  if  other  meane  fail  to  give  relief.  Tlie  caaea 
recorde<1  as  occurring  in  men  and  childrcn  have  been  succeasfully  treated  by 
antirheu  matic  remecUes. 

Ojirnflivc  Trealment. — In  obetiuate  ciases  Sir  J.  Y.  SimpBon  recommended 
and  carhed  out  the  aubcutaneoua  dinsion,  by  a  tenotomy  kuife,  of  the 
muacular  and  flbrous  tiseues  inaerted  into  the  side«  and  ajiei  of  the  ooocyx, 
with  the  object  of  preventing  any  niovement  of  the  bone.  When  the 
conditiou  is  as8ociat«d  with  a  lesion  of  the  bone  and  unrelieved  by  other 
methods,  Nott  firat  suggesttnl  the  completc  exUrpntion  nf  the  Irone.  To 
caiTy  thia  out  a  vertical  iuciaion  is  made  over  the  poeterior  surface  of  the 
bone;  the  a(iex  ia  then  pulled  well  hack,  alloniug  the  uiuaculur  atlach- 
ments  to  be  freed ;  hnaUy,  the  bone  is  separated  at  the  6acro-coccygiual 
point. 

Doth  thcse  latter  methods  aro  rurely  neceaeary,  and  cases  aro  recorded 
wherc  ihe  pain  recurred  even  after  operative  treatment. 

ZJTEIUTUllE.-l.  llAUitb.  Di»e<ute»  o/  H'vuun,  p.  904.  1878.— 2.  Daldv.  Ttzi-Bovk 
ofOfMeolvn,  !■.  IM,  18ii4.— 3.  DcnRMlCK,  OmttoUi^eal  Fmeiiee,  p.  70. 1805. — i.  GttABrr. 
Z»itiAe0/kr  OtburO^ut/t  urni  Gjfnatkotvaie,  OMd  XV.— &.  Uart  *oJ  Biuhiuil  JianuAi  ^ 
Ofmteelmf,  p.  0S9,  &tlt  c«j.— 0.  r')>fiBi.  TntUitt  on  Ofn*coto^.  8ydl.  flo«.  1R03,  vol.  iii.  p. 
it«.— 7.  SriiuoKiirii.  l^^unXTankJuU4n,  p.  SM,  1887.-8.  BiNr«o».  Sir  J.  Y.  /Kmojm  ^ 
fVomtn,  !>.  203,  1873.— 9.  TauMA«.    JMmom«  ^  IVomen,  p.  Ifil,  Loodon,  1680.-10.  vuv 


ColiC — Under  normal  conditiona  the  miiBcular  coat  of  thc  digeetivo 
tract  performs  its  fuuctions  of  mixiug  and  propelliiig  food  from  the  stomach 
*iownward8,  and  of  finally  espelling  the  feeces,  painlesalj;  but,  under 
uumerous  abuormal  couditions,  ita  ^ulle,  painless,and  harmonious  vvorking 
inay  be  roused  into  \1oleut,  paiufuT,  aud  irregular  action,  the  sjmptoms  of 
which  are  dcsignaled  hy  the  lenn  colic  (froiu  the  (Ireek  kwAoi').  CoHc,  aa 
ordiuarUy  under^tood,  may  tlierefore  l>e  defiued  as  abdoniiual  ])aiii  due  to 
aj^tasmodic  and  painful  contraction  of  the  aUmentary  musculature.  Other 
hoUoMf  tubes  or  hoUow  organa  niay  be  the  aeat  of  aimilar  morbid  action, 
and  may  exliibit  Like  8ymptomB,  and  the  original  term  has  been  ext«uded 
to  the  gall-bladder  aud  bile-ducts  (hepatic  colic),  and  to  the  ldduey  and 
ureter  (renal  colic).  Bat  this  article  will  deal  8oleIy  with  colic  aa  occurring 
m  the  muBculature  of  the  digestive  tract. 

SrMPTOSts. — Tlie  eeaential  and  outatimding  8ymptoui  is  paiu,  located 
iu  the  abdomen,  romittent  or  intermittent,  wrillung  or  twi3ting  in  char- 
acter,  and  generally  relieved  by  preseure.  Ita  onaet  may  be  sudden  or 
preceded  by  preinonitory  uncoainesa.  It  uiay  be  localiaed  to  a  particular 
part  of  the  abdomen,  but  if  severe,  ita  origin  canuot  be  defined,  and  it  ia 
felt  generally  over  the  abdomen  with  ita  masimimi  around  the  umbilicua. 
It  is  apasmodic,  coming  in  \vave8j  ahorter  or  longer  iu  duration,  nnd  riaing 
from  the  level  of  complete  abaence  of  sufferiiig,  or  of  more  or  less  per- 
aisteut  uneaaincss.  It  \'arie8  in  8everity  from  bearable  griping  to  agonis- 
ing  spaam,  aud  iu  duratiou  from  a  few  miuutea  to  several  iJGiy8.  As  in 
ali  al>dominal  pain,  the  patient  intuitively  fleiea  the  trunk  and  draw8  up 
the  limbs,  but,  as  pressiire  genemUy  reliuvea  ratber  than  aggravates  im 
euflfering,  he  indulgea  the  desire  to  move  or  roll  about,  at  the  same  tirne 
applying  preaaure  in  varioua  way8,  auch  as  rubbing  by  hand  or  leaning 
against  a  pillow.  Wliere  theie  is  considerable  bowel  distension  or 
asaociated  inflainmation  presaure  aggravates  the  suffering.  The  pain  ia 
of  a  peculittrly  depressing  character,  the  face  is  pale  aud  indicative  of 
fiunering,  the  Bkin  ia  cool  and  p03sibly  nioist,  the  pulsc  is  nomial,  or  weak- 
ened  and  8lowed  rather  than  quickened,  the  temperature  ia  not  raised,  the 
bowelH  may  bc  scen,  felt,  and  heard  to  be  io  excited  peristalsia,  voiniting 
may  or  inay  not  be  presen  t,  the  bovels  may  be  obstinately  confined,  or 
enablcd  sooner  or  later  to  expel  their  gaBcoua  or  other  coutents  with 
gratifying  relief  to  the  distrcsaing  8ymptom8,  If  the  cauae  of  the  colic 
be  towftril8  the  anus  the  pain  ia  associated  with  a  beariug  down  aud  e.vpul- 
aive  desire.  Vomited  matters  ure  at  tirat  from  tlie  atomach,  but  evcntually, 
when  the  cause  of  the  colic  is  lx>wel  obslriictiou,  they  are  from  the  bovvela. 
The  abdomen  may  be  retracted  or  diatended  aocording  to  the  amount  and 
character  of  the  bowel  coutenta,  aud  the  condition  of  the  iut^atiual  and 
abdominal  muaculature.  The  breathing  is  interfered  with  accortling  to  the 
degree  of  associated  contraction  of  the  reapiratorv  muaclca 

J\irffoiA)ffy.  —  The  esaence  of  colic  is  exce^ive  contraction  of  the 
nonstriated  fibrea  that  form  the  aliment«i7  muac-ulature,  and  it  has,  as  ita 
antilogiie,  the  tetanic  contraction  of  striated  muscle  that  givea  riae  to  cramp. 
The  alimentary  canal  poasesses  ^vithin  itself,  independently  of  the  central 
Qer%'ous  8y8tem,  the  ner%'ou8  mechauism  uece38ary  for  peristalsia  which  can 
be  directly  atimulatcd.  But  thc  bowel  moveraents  are  also  influenced  and 
secured  by  stimuli  actiu^'  tlirougli  tlie  motor  or  augnientor  vagus,  reflexly 
or  from  the  cerebral  centrea  Ilence  tlie  abnnrmal  i*r  t'Xfcssive  Ktiumli 
that  lead  to  colic  may  Ije  local,  aa  they  generallv  aro,  or  they  may  be 
distunt,  acting  reflexly  or  directly  from  the  cerebral  centres.  The  pain 
is  not  a  neuralgia  in  the  onliuary  aense  of  the  term,  bnt  is  caused  by 
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piessore  on  nerves  from  aerere  maaciUar  oontraction.  As  the  siilonchnic 
oerree  inhibit  j^eristalais  tbey  cau  bave  no  cauaative  iafiuenoe  on  ooljc. 

The  inclusiou  of  viaceral  oeuralgia  under  the  term  coUc  ia  unde- 
sinble. 

DfAGSOSls. — The  diagnoeia  of  coUc  would  be  comparativelj  easv  vnere 
it  not  {requeDtl3r  asaociated  with  ailmeats  which  complicate  and  obocure 
its  manifestationa.  It  must  bc  diagnoaed  &can  other  diaeasefl,  from  othor 
colica,  and  colio  oocurring  in  one  port  of  the  alimetttary  canal  muat  Ije 
diflerenli&t«d  from  coLic  in  another. 

1.  From  olber  diaeaaes — 

(a)  InJlammcUion. — In  inflomiualion  the  chief  distinguishing  ejmptoms 
are  tbiat  the  pain  is  increaded  on  preaeuie,  that  it  is  more  or  less  conHtant, 
and  that  fever  is  present  aa  6hown  hj  quickeD»l  pulae,  hot  sldn,  and  mbied 
temperature. 

(6)  Neuralgia. — In  neuial^  the  pain  is  shootine  or  stabbing  in  char- 
acter,  tends  to  dart  in  vanoua  directions.  to  be  incre&aed  rather  than  ralieved 
bf  preesute,  and  to  be  associatcd  vrith  superficial  hypenDfitbetic  areaa. 
There  is  a  histor^  suflicient  to  account  for  Iowered  heoltb,  and  there  are 
preeent  other  signe  of  the  neurotic  temperament. 

(e)  A?igii\a  PecUrris. — Ccrtoin  caees  of  angina  pectoris  are  dilficult  U> 
disfcinguish  from  abdominal  coUc,  and  have  to  be  kept  in  Ti6w  in  makizig  a 
dngDOfiis. 

2.  From  other  colics  (Hepatic.  Kenal,  Bladder,  Uterine):^ — 

{d)  In  hfpatic  eolic  the  pain  is  in  the  upper  part  of  the  abdomen,  and 
is  tovardft  the  right  side  and  rigbl  ehonlder.  Escited  gastric  or  intestinal 
penstalais  is  absent.  There  m&j  be  the  histor/  of  pre\nous  attacka.  After 
an  attack  there  is  tendemees  on  preesure  over  the  gall-bladder.  Then- 
ittay  be  jaundioe,  and,  if  goU-stonee  be  expeUed,  they  are  to  be  fouud  in 
the  stoolk. 

In  rtnal  eolie  the  pain  is  in  one  or  other  Hank;  it  sboots  dowu 
toward8  the  bladder  and  into  the  penis  and  testicle ;  it  is  aseociated  with 
fr8quent  desire  to  micturate,  and  possiblj  with  the  espulsion  of  gravel 
or  calcuU. 

In  sirangurif  the  pain  is  con£ned  to  the  loner  part  of  the  abdomen; 
and  ifi  aasociated  with  urinar^r  urgi?ncv. 

In  colic  in  the  unimpregnated  ulerus  the  pain  is  in  the  hjrpo- 
gastrium,  and  it  occurs  in  relation  to  the  vuntirual  prriinL 

The  phvsiological  coUc  of  an  iiupT^;nated  uterus  needs  onlj  to  be 
referred  to. 

In  Fallopian  tubi  colic  (one  manifestation  of  Mitteischmerz)  pain  occurs 
in  one  or  other  ovarian  remon,  iu  mid-menstrual  jicriod,  there  may  be 
sudrlen,  elear,  lencorrhceal  oiacharge.  and  fnlneos  at  poinful  side  uiay  be 
found  on  vaginal  ezamination. 

3.  Colic  in  the  alimentary  canal  majr  be  more  or  1«8B  contined  to  a 
particular  portion  of  ita  area. 

In  gairu:  eolie  pain  and  distension  occur  in  the  upper  central  part 
of  the  abdoiiien.  Tlie  percuaaion  note  is  stated  to  be  more  proloused  and 
of  a  lovrer  pitch  than  over  the  colon.  Tbe  oharaoteristic  intestinal  move- 
ment«  aro  absent  Eructatiou  of  gas  attended  b/  relief,  also  vomittng, 
more  freely  occur. 

In  intatinal  colic  tho  s/mptoma  previously  deacribed  are  chacacteristio. 
oolio  in  the  ]ower  boweI  being  speciaUy  attended  by  tenearnua, 

Ayp4ndic^aT  eolic. — In  a  t^-pical  čase  it  occura  at  aomevrhat  regular 
interrals,  Bay,  from  three  vreeka  to  three  months.     While  at  it«  beight  the 
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poia  is  felfc  over  the  abdomen  generali/,  it  begina  and  ends  in  tlie  _ 
tlank,  tendeniess  to  pressure  being  located  in  the  region  ol*  the  api>enJEc. 
Voniiting  occurs,  aml  the  patieut  maj*  imagine  he  euPers  froni  bilious 
attackB,  ali  the  more  that  t!iey  may  recur  tor  a  periml  of  yeai-8  evcn.  The 
attack  lasts  for  a  few  liour«.  and  is  nnt  in  the  tirst  instance  associated  with 
fcverishneiffl.  But  eooner  or  liiter  inHamiuation  complicatoa  the  situation. 
Tho  wriler  believes  from  cUnical  experience  that  appeudicular  colic  is  coni- 
paratively  frequent,  hut  that,  aa  niany  of  the  attacks  are  mild,  lliey  are 
unrtK^ogniaed  by  patieut  and  phy8ieiau  alike.  Being  niild,  llie  oj>cnitiDg 
surgeou  sees  nothiug  of  them ;  in  »everer  cjises  he  deals  with  them  ODly 
after  inflammatiou  has  complicated  and  obscured  tlie  cLinical  picture. 

Etioloijv. — Colic,  like  cough,  being  a  symptom  rather  than  a  diseafte^ 
is  cansed  by  and  is  aaaoclated  with  uuuieruuB  niorbid  conditions.  It  is  the 
expresaioD  of  a  normal  function  acting  in  exceBS  in  reaponse  to  undue 
stimulatioD,  and  having  aa  its  main  ohject  the  overcoming  of  uinisual 
ditliculty  or  the  eipulsion  of  an  irrit-ant. 

In  certain  iudividuala  the  inteatinal  uiuseulature  is  more  ea«ily  stiiuu- 
lated  to  eiceaaive  octiou  than  iu  others.  There  ia  a  predispotution  to  colic, 
the  same  degree  of  stimulus  having  va8tly  diflereut  elVects  in  difiTerent 
indinduals.  The  exciting  cauacs  muy  he  withiii  the  alinientary  tube,  in 
its  wall,  or  outaide  altogether.  The  contents  may  act  by  their  quantity  or 
by  their  qualily,  or  by  both.  Mere  quautity  by  over-distensiou  wi]l  over- 
stimulate,  e.g.  accumulation  of  gas  or  of  tteces  from  constipatioa,  or  from 
the  \Tiriou8  forma  of  obstructiou,  such  as  siniple  and  malignant  stricture, 
intussusception,  volvuliis,  internal  atrangulation  from  bauds.  i)eritoneal 
adhesions  and  kinka,  iutestinal  concretious,  large  gall-stoneji,  coiled  up 
bundles  of  wor]us,  and  heruia.  Eicitiug  quality  of  contents  ia  exemplified 
by  irritatiag  articlea  of  diet,  themaelves  iodigeatible  or  containiag  ptomaine 
poison,  by  irritant  poiaonSj  by  irritaling  purgative  medicine,  by  ii-ritating 
rcsults  of  evil  digestion.  Exciting  causes  aituated  iu  the  intestinul  wall 
are  seeu  in  local  injury,  as  from  inlussusception,  hcrnia,  etc,  aeting 
priniarily  by  direct  local  effect,  and,  Becondly,  by  over-distonaion  behind  ; 
iu  nlceration,  malignant,  simple,  tuberculous,  or  dysenteric  ;  iu  intlamma- 
'tioUj  catarrhal,  enteric,  or  peritonitic,  whero  the  pain  ia  partly  to  be 
accounted  for  by  escited  peristalsia.  Causes  outaide  Ihe  intcstinal  canal 
find  their  illustration  in  espoaure  to  cold,  iu  dentition,  in  mental  aLudety 
or  emotiou,  iu  disease  of  the  spinal  cord  as  locoraotor  ataxia,  but  theee  are 
asdociated  rather  with  diarrlut-a  or  neuralgia  than  with  colic. 

It  has  not  yet  been  Siitisfattorily  demonstrated  how  the  poison  of  Uad 
produces  colic.  It  probably  doea  not  act  throiigli  couatipation  or  through 
organic  disease  of  the  8ynipathctic,  but  vvhether  it  acta  directly  on  the 
inteetinal  musculature  or  nervovis  ganglia,  or  by  leading  to  contraction 
of  the  blood-vessels,  ia  a  moot  que8tiou. 

Trsatmknt. — Whatever  the  eause  ijuin  demands  relief,  ali  the  more 
that,  if  very  severe,  it  may  lead  to  serious  collapse,  while  the  excited  [)eri- 
Btalais,  of  wMch  it  is  a  8yniptoni,  hae  becn  found  to  eause  rupture  of  the 
bo\veh  \Vhea  intense  morjjhia  sliould  be  injected  aubcutaueoiial/,  and 
whitft  of  chloroform  given  until  it  haa  had  tirne  to  act.  AVben  lesa  aevere 
a  hot  bath  or  a  warm  poultice  applied  over  the  abdomen,  with  some  »eda- 
tive  and  antispaamodic,  os  morphia  and  chloric  ether  intemaUy,  suHices. 
Pain  being  rclieved  there  is  tirne  to  exaniine  quielly  into  the  caae  and  to 
determ.ine  the  eause,  and  upon  the  eause  depends  tho  scieutific  and  succeBS- 
ful  treatment  of  the  condition.  The  aedative,  moreover,  when  given  in  an 
appropriate  dose,  paves  the  way  by  quietiug  irregular  spasm  for  tnat  regular 


COLOX.  DISEASES  OF 

and  hannoaious  actioii  of  the  musculature  which  leads  to  sucoese.  In 
gastric  colic  the  stomach  miut  bc  emptied.  If  it  fail  to  do  so  bj  its  owd 
efforts,  emesiB  luust  be  uncouraged,  or  the  stomach  tube  usud. 

lu  intestiual  colic  of  auy  gravitj,  obscuritjr,  or  permanenc«,  the  phj-siciaa 
should,  without  undue  delay,  aasociate  himsclf  with  a  Burgeon.  Where 
mero  mechanical  causes  cau  be  exduded,  euch  as  heruia,  volvulus,  etc, 
aature's  atteiupt  to  empty  tho  bowels  must  bc  iiasisted  bjr  the  immediate 
ase  of  rectal  injections,  and  by  the  admiuistratioD,  where  vomilLog  is  not 
actively  preeent.  of  noD-initating  purgatiree,  such  aa  castor-oil,  calomel, 
or  eolines. 

Where  feecal  accumulation  is  within  reocb  it  is  generollj  uece8sary  to 
combine  the  tise  of  tlie  fiagcr  with  the  action  of  the  euema  in  order  to  cct 
rid  of  it.  When  legitiinate  efibrta  have  failed  to  empty  the  bowel  and  give 
pennanent  rebef,  there  sliould  \ye  no  undue  delay  iu  dectding  thi.^  questioD 
in  conaullatiou  with  a  surgeou  whether  the  abdomen  is  to  be  opened  or  not 
for  the  detection  and  removal  of  any  obstruction,  or  for  the  making  of  an 
artificial  anus  above  the  recognised  seat  of  obstruction. 

Appendicular  colic  must  be  dealt  with  by  removal  of  the  appendix  io 
a  quiet  interval. 

Until  rebef  is  obLained.  iu  acate  casee  it  is  practically  useless  to  feed 
the  patient.  Ice  to  suck  or  hot  wateT  to  sip  in  order  to  rclievu  thirst 
shoiild  be  given. 

Wbere  recurring  attacks  oocur  from  maldigestion,  as  in  bottle-feeding 
of  infanta,  prevention  must  be  secured  by  proper  dieting. 

Where  colicky  attacks  are  caused  by  catarrh  or  by  ulceration  of  the 
l»owol.  appropriate  dietetical  and  mediciual  treatmeut  is  nece88ary. 

The  colic  said  to  be  associated  with  the  tirst  stage  of  peritonitis,  and  the 
colics  from  cansee  outeide  the  alinieutary  canal,  acting  roflexly,  can  ODly  be 
relieved  by  sedative  treatment  such  as  morpbia  or  the  hot  bath. 
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A. — In?lammatiox  ANI)  Ulckration — 1.  SiMPLF.  CoLiTis. — The  colon  inay 
be  the  aeat  of  a  aiinple  catarrhal  inHainmation  comparable  to  a  gastritis  or  a 
bronchitis.  If  in  such  a  čase  the  inflammation  estends  Iow  enough,a  rectal 
examinatioa  with  a  speculum  will  8how  tho  miicous  meml>rane  to  be 
intenBely  injected,  of  a  bght  red  colour,  svroUeu.  and  secreting  a  thick  nmcua. 
The  description  of  Wilka  und  Moxon  givea  a  very  good  picture  of  the  state 
of  things  eeen  after  death.  They  mention  a  "  caae  attended  by  discharge  of 
mocuB  and  blood  where  after  death  the  whole  intemal  sorfaoe  of  the  colou 
preaented  a  high]y  vascular  soft  red  eurfoce  oovered  vith  tenocious  mucus 
or  odherent  Irmph,  and  here  and  thera  8howing  a  few  minuto  poiuts  of 
nlceratioD.  Tlie  coat«  also  were  much  swoUen  by  exudation  into  the 
muoons  and  submucous  tisHUes." 

Tliere  ara  two  varieties  of  nimple  colitis.  via.  IhAt  vhJoh  oocun  either 
by  exteu8ion  from  neighbourin^  parts  or  in  asaociation  with  tome  gruve 
morbid  condition,  and  that  whjc:h  is  uuaMociated  with  aay  other  serionn 
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maladj.  This,  whicli  has  been  called  acute  primaTy  coiitis,  will  now  be 
deacribed. 

Symj>toms. —  Tho  maiD  simptom  is  diarrhoea,  which  inay  come  on 
6uJtionIy ;  tliere  ia  much  mucus  in  the  stoola,  and  often  blood  aleo,  even 
in  cousiderable  quantitie8.  At  firet  therc  may  bc  absolutely  no  f%cal  matter, 
but  aa  thc  pallent  improveB  the  motions  contaiu  more  fccccs  and  lese  mucua. 
The  blood  ia  ino6tly  fluid  and  but  little  changed,  so  that  we  may  infer  that 
it  has  but  recently  left  tlic  vcssoIb,  and  has  coinc,  therefore,  firom  the  large 
intestiae.  Often  the  mucus  is  in  little  lumps.  Triple  phosphate  cry8tal8 
tam,}'  be  seen  on  raicroacopical  examination,  and,  more  rarely,  oxaI&te  of  lime, 
cholesteriu,  and  Charcot'8  cry8tals.  The  bowelB  may  be  open  many  times  a 
day,  and  altliough  teneamus  ia  not  a  etriking  feature,  it  may  be  present.  A 
rectal  examination  revoals  nothiug  abnormai  escept  that  the  mucous 
membrane  may  feol  a  little  rough.  Abdominal  pain  is  a  very  common 
symptom ;  it  comea  on  in  paroxy8mB.  often  aasociated  with  deftccation.  but 
it  bears  no  relationship  to  food.  It  is  of  a  griping  character,  often  ven' 
severe,  and  it  neurly  alway8  foUow8  the  course  of  the  colon.  JBetweon  the 
attacks  the  patient  may  be  free,  but  he  sometimes  complains  of  a  dull  pain. 
Abdominal  tendemess  is  U8ually  present ;  n,  ve.ry  common  seat  for  it  is  over 
the  .siffvioid  Jl^xure,  but  the  whole  colon,  or  even  the  whole  abdomon,  may 
be  tender.  Thcrc  raay  be  considoruble  pyrL'xia  even  when  there  is  mucli 
diarrhfpa  and  losa  of  blood.  The  pulae  is  rapid,  aud  in  a  severe  čase  smaU, 
8oft,  aud  runoiug.  The  abdomen  ia  not  much  distended,  and  sometimes 
Dauaea,  vomiting,  and  loas  of  appetite  are  present.  The  tongue  is  furred, 
and  the  fur  is  nearly  always  a  pure  wbite,  while  in  many  diseases  with 
whic}i  colitis  might  be  confoimded  it  ia  a  browniah  vhite.  There  is  often 
much  mental  depreseion ;  the  sufferer  from  this  disease  cxaggeratefl  trifles 
and  takes  a  gIooniy  ^'iew  of  life.  In  some  cases  the  neurotic  element  is 
very  marked,  and  we  are  forcibly  reniiuded  of  ttie  chronic  nenrotic  dy8peptic. 
Many  of  these  neurotic  jvitients  nre  men  who  may  be  said  ahnost  to  U%'e  for 
their  illness,  and  they  are  UBually  most  diOicuIt  to  cure. 

Simple  colitis  is  by  no  me^ns  al\vay8  ao  aevere  as  tliis  description  might 
Icad  the  reader  to  expect,  but  the  dilTerence  is  onIy  one  of  degree.  The 
majorilv  of  cases  are  mild,  but,  on  the  other  hand,  the  vliarrhcea  may  be 
uncontrolluble,  and  the  patient  niay  die  from  exhau8tiou. 

The  trmtment  conaists  in  koeping  thc  patient  ab8olntely  in  bed  until  the 
diarrhffia  has  sbopped,  Ihe  uiotioua  are  well  forined,  blooil  ia  no  longer  passed, 
and  the  temperature  is  normal;  and  longer  atill  if  he  has  had  a  severe 
attaok.  Warrath  to  thc  abdomen  is  very  desirahle.  Ho  altould  conaume 
nothing  but  ndlk,  and  ahould  not  take  more  than  two  fluid  ouncea  at  a 
tirne.  The  total  daily  amount  \viU  depend  ni)on  the  acutenesa  of  the  attack 
and  the  general  condition  of  the  ^mtient.  A  good  way  of  checking  the 
diarrhoea  ia  to  give  some  laudanum  or  chlorodyne  Nvith  fifteen  or  twenty 
grains  of  carbonate  of  bismuth  anspended  in  some  mucilage  every  four 
Sours;  the  compound  kino  powder  is  also  very  valuable.  If  theae  drugs 
faU,  a  etanih  and  opium  enema  \vill  often  sucueed.  Should  opium  be  for 
any  reason  contraindicatod,  compound  catcchu  povvder  is  very  useful.  But 
ali  astringeut  druga  should  be  omitted  as  soon  as  posaible^  for  the  oon- 
stipation  ihut  fol]ows  colitis  is  often  very  troublesome.  It  ia  best  relieved 
by  a  rectal  injoction  of  8b:or  eight  ounces  of  warm  olive  oil  or  a  drachm 
of  glvcerine.  A  long  hoUday  among  new  and  interesting  surroundings 
greatly  aids  tho  convolesconoc  in  neurotic  cases. 

The  diagnosis  is  not  uaaally  difficult.  The  disease  is  known  &om 
vUcercUivc  coiitis  by  its  suddcn  onset,  by  the  largc  amount  of  muous  in  the 
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motioas.  hj  tbc  fnct  that  blood  appears  earlj,  and  aiso  lij  thc  fact  that 
under  appropriate  treatment  the  čase  usually  yielda.  In  Englund  aeute 
d^sentfri/  is  hardly  Ukely  to  Icad  to  a  uiistake,  but  the  meat-uaebing 
cbaractčr  of  the  stools,  the  buming  puin  in  thc  recliim,  tbe  intense 
teneauuB,  and  tbe  oonstaut  desire  to  go  to  Htuol  even  uhen  nothiD|<  is 
poased,  sbould  prerent  mistoke.  It  is,  bowevcr,  itnportant  to  remenit»er 
that  in  England  we  often  aee  eevere  caaes  of  colitis  in  pereona  who  huve  hnd 
dysentery  abrmd,  und  under  strict  treatment  these  cases  reoover  compIeU.'ly. 
£ntšrica,  tnaiignani  distau  of  the  t«wel,  and  anenical  poUoniw;  iuay  ali 
give  riae  to  erron  of  diagnoms. 

The  profftiosis  is,  as  a  rule  good,  and  acute  caaea  are  fioon  wcll,  but  in 
cases  that  have  boen  allowod  to  become  cbrouic — and  often  the  disease  bas 
laated  niiiny  monlbs  before  it  ia  takeu  Benously  ta  hand — tho  patients 
require  rest  in  bed  and  milk  diet  IVir  ui«ny  week3  before  i'ecovery  is 
oomplete;  and  it  slmuld  1«  n-iueinlKTod  that  few  puticnts  are  kept  in  hod 
too  long,  but  that  many  are  not  kept  in  bed  long  enougb.  i'he  more 
neurotic  a  patient  is,  tho  wor8c  is  thc  prognosis,  and  some  aeurotic  womeu 
BOem  nerer  to  lose  the  lUsease  in  spite  of  most  careful  treatment. 

That  colitis  whicb  occurs  eitber  by  extenaiou  from  neigbhonring  parts 
Of  in  association  with  souic  grave  morbid  conditi<)n  need  not  detain  us  long. 
for  it  is  generaUy  marked  by  the  diseases  of  which  iC  fonns  a  part.  I 
have  come  acroes  the  following  varietieg : — 

I  have  aeen  the  colon  acutely  intlamed  in  a  čase  in  which  tbere  wa8 
acvie  gastritis  due  to  the  swelUng  of  an  acid.  The  stomach  wa8  in  contact 
with  the  colon,  and  the  colitis  appeared  to  be  due  to  direvt  exten8ion 
of  intiaiiimation,  fM-  ali  coata  were  implicated. 

Souietiniea  direct  irritatiou,  auch  as  enorvMiu  df>set  of  purtjativtt,  will 
causc  colitis,  aud  in  some  cases  of  arsenicnf  or  mrrtury  jmsoning  colitis  is 
found  vrhich  is  probablj  due  to  escretion  of  the  metal  into  thc  lai^e 
intestine  after  it  haa  beeu  absorbed  higher  up  in  the  alimeatary  cauaL 

Acute  colitis  may  be  associated  with  &cjitk  or  pi/a'mie  conditions.  As  an 
instance  I  inay  meution  tho  cjue  of  a  woman  who  hiul  pohic  iibsceases  and 
peritonitis  foUo\viug  gonorrhu'«.  She  died  froiu  exhaustioD.  Id  tbe  ca.'cum 
and  for  two  foet  l>eyond  it  tho  mucous  membrane  waa  sloughing.  and  from 
berond  tliia  to  the  anus  tbe  colon  was  acutely  intlamed,  its  wallH  \verc 
ceuematoiis  aud  thickened,  ito  mucous  surfacc  was  gniyiBh  yeUow  witb 
pAtches  of  submucous  hiemorrhage ;  the  mucous  membrane  wa8  seporating 
in  shreds  in  many  places. 

Acute  colilia  ia  a  rare  complication  of  BrigKd  diteau,  and  it  may  be 
that  tbis  form  shovtid  l>e  regarded  an  t!ie  farlv  stage  of  iileemtive  colitis, 
which  is  a  rccognitied  coinjilicatiou  of  Hrighta  ilifieu.se.  Tbi»  form  of  acute 
colitis  is  oft«n  o%'erlooked  because  the  diarrboea  due  to  it  may  I«  attribuled 
to  the  purgativee  so  often  giveu  in  Bright'«  disetise,  to  imi*mia,  and  verj* 
little  ftrcas  can  be  laid  ujmu  blood  in  the  motions,  because  palients  with 
Bright*8  disea^c  may  blecd  from  their  intestinal  tract. 

Colitis  mav  in  vcry  rare  čase«  lje  aasociated  with  pntumonia,  and 
ocvu8iouany  a  lardafeous  colon  becniiies  ftcutely  inflamcd. 

2.  MKMI1KAN0U8  CouTls. — Twodi8linct  varietics  bxist,  ono  which  might 
be  lermed  djffptptie  memhraw>u4  eol%ii$,  and  anothcr  vrhich  is  alwayB 
aiBooiatod  with  some  othcr  gmve  oondition,  or  is.  due  to  direot  injury.  and 
thtteforo  might  bu  called  itecondary  membraTiovt  cclitit.  It  is  not  usual  to 
inolude  onder  membranous  colitis  thoae  cases  of  constipation  in  vvhtdi, 
whflii  the  bovels  are  open,  shreds  of  cohereut  mucus  are  paaseil  with  or 
vrithout  hard  masses  of  fiucal  matler ;  siich  cases  aro  oomuion  enongh. 
vou  11  21 
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D}*Bpeptic  uiembranous  colitis  is  bo  odled  becauae  the  Bufierers  ironi  it 
compliiii  much  of  d^spepsia  and  they  pase  membranea  troni  the  onus. 

The  ptitieuls  aro  tisuallj*  over  twouty  year8  of  aj^'e;  the  diseoae  i» 
commouer  iu  women  tlian  in  lueu,  and  in  private  than  in  hospital  practice. 
In  children  it  is  CKcessivd}'  rarc,  for  Edward8  found  tliat  out  of  111  cases 
onlj  6  were  under  the  age  of  ten.  The  distinguiahuig  feature  of  it  is  that 
membranes.  which  the  patient  uauali}*  callg  elcins,  are  passed  from  the  anus. 
They  are  usuallj  ubito,  but  mav  be  browu  from  faecal  staining.  In  extreme 
cases  the  membrane  forme  a  completc  tubukr  caat  of  the  intestiuc,  usually 
varying  from  one  to  eix  inchea  loug,  but  sueh  tubes  have  beeu  kuown  to  be 
much  louger,  and  sufliciently  thiu  and  teuacious  to  permit  of  their  being  held 
up.  The  wall  of  the  tulie  may  he  laminated,  and  fu»e8  nmy  be  found 
betweeu  the  laminie,  shouing  that  thev  have  been  laid  down  at  intervale. 
Fcecal  matter  may  also  be  found  in  the  tubes,  the  diameter  of  which  may 
be  auyLhing  up  to  IJ  inuh.  The  thickneaa  of  the  waU  miiy  be  uuything 
up  to  a  quarter  of  an  incb.  Eithor  with  or  vvitliout  the  tubes,  slireds  of 
uU  shapoH  and  sizes  miiy  ha  ])aui$ed,  but  in  escsentiiil  churacterH  they  are  the 
Bame  aa  the  lul>es.  Often  several  pieces  of  membrane  are  ^lassed  rolled  up 
inbo  a  balL  Under  the  miuroecope  tlie  membranes  are  etructureless  and 
transparent ;  embedded  in  them  may  be  seen  minute  fragmenta  of  food  and 
fiocea,  8ome  cells,  free  nuciei,  niicro-organiams,  phosphatea,  and  cholesteriu 
cryBtala.  The  cella  are  appai'enlly  t!»e  epithelial  cells  of  the  intealijie  that  have 
uudergone  fatty  degeueration.  "VVhen  the  inner  surface  of  the  membrane  is 
mugnitied  it  appears  reticuhite  and  presents  at  reguUir  inten-als  dcpressions 
or  even  perforatious  that  clearly  correspond  to  Lieberkuhn'8  foUicles,  and 
somctimes  it  is  cvident  that  the  cells  lining  the  crypts  have  bcen  čast  off  ' 
\vith  tliem.  ChemicaUy  the  membrane  oonsists  of  mucus,  and  is  a  coagulated ' 
secretion  of  the  iuteetinal  mucons  membrane. 

The  piitients  \vho  suficr  from  thisdiseasc  are  usually  neurotic  dy8peptic8 
of  a  depressed  turn  of  mind  and  liabie  tu  attacks  of  cunstipation.  They 
are  poor  eatera,  believing  that  firat  this  and  then  that  article  of  food 
disagrees  with  them,  so  that  their  diet  soon  beoomes  veiy  restricted  inj 
choice  and  quantity;  they  are  U9ually  thin,  antemic,  and  complain  of  the] 
cold ;  tlie  tou<j^ue  is  pale  and  a  little  fui-red,  the  bovvels  are  fi-equently  rather^ 
uonstipated,  and  the  coustipation  may  altemate  with  attacks  of  diarrhoai. 
Sufferers  from  menibranous  colitis  are  as  a  rule  taciturn ;  they  rarely  have 
huoyant  spirits;  they  take  a  gloomy  view  of  lile,  and  esaggerate  the 
importancc  of  triflcs,  Thcse  8ymptoms  and  thia  frame  of  mind  are  con- 
8tautly  with  the  i>alient,  but  there  are  esacerbations  fi-om  time  to  time 
duriug  which  thcre  is  much  additionnl  pain,  usuaUy  griping,  generally  along 
tlic  course  of  Ihe  colon,  and  often  comiug  oti  a  long  \vliile  after  food! 
Buiing  these  exacerbatioii8  flatulence  is  troul>leaome,  losa  of  appetite  and 
oonstipation  are  very  marked ;  the  imtiont  may  compUiin  of  nausea  or  Buffer 
from  actual  vomiliug ;  the  tongue  is  very  furred  and  may  be  red,  and  the 
mental  depression  and  feeling  of  wearine8S  are  very  pronounced.  After  thia 
dtate  of  tlungs  has  gone  on  for  a  \voek,  the  patient  uottces  that  she  pasaee  ai 
conaideraljle  quautity  of  "skina."  In  a  mild  casc  the  patient  is  in  the 
intervala  bet\veen  theae  altacks  restored  to  feeble  health  \vitliout  the  pa^age 
of  auy  membrane,  hut  in  other  cases  some  but  lesa  membrane  ia  paased  in 
hetvreen  these  exacerbation3  of  the  disease.  "\Vhcn  passing  membranea  the 
patient  is  as  a  rule  exeessively  conatipated,  and  frequently  takes  enormous 
tiuantitics  of  purgatives,  The  act  of  deftccation  ia  often  exce6aively  painful 
I  have  knowu  u  patient  sit  on  the  uator-closet  for  a  couplc  of  hours 
aufiering  Irom  agoniaiug  griping  jmiu  before  a  motion,  conaisting  of  enough 
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blood  aud  membraues  to  fill  a  ludf-piut  measure,  was  {nased.  This  patdent 
often  hiid  to  take  a  morphia  injection  duiing  defa*cation,  aud  t^ricu  she 
fainced  in  the  water-cloflet.  As  a  mle,  a  rectal  exaiiuuatioii  reveala  uothing 
abaormaL  Ool^  in  mild  caaes  does  the  opeuing  of  the  tiovreU  relieve  the 
STmptoius  from  vrhich  the  paticnt  stillem. 

WomeQ  who  coiuploiu  uf  lueiubnuioua  colitis  are  particiilarly  prone  to 
tiufier  from  auicnorrha^i  aud  ]telvic  trouUcs ;  indeed  ohiiost  cvery  c&se  tbat 
ooosulta  tt  geueral  phjtuciau  has  beea  previoualy  uader  the  čare  of  a 
gTiueoolpgist.  Most  of  theee  patiente.  if  aeTeiely  ill,  are  \'aletudinanaD9 
who  drag  out  their  Ures  paBsing  from  one  liealth  reaorl  to  another,  und 
maDy  of  theui  have  ent«roptosLS  or  prolapse  of  the  intestinea. 

TVttsfmrn/.— Between  the  altacke  the  patieut  should  iu  ali  reepecte  lead 
as  health}'  a  Uf e  aa  poGsible.  -She  should  take  pleuty  of  exercise.  Riding 
or  pUjing  golf  ia  iutinitčlv  preferuble  to  duU  soUtarj*  valks  taken  merelv 
for  the  sake  of  t^kiug  exercistf.  The  diet  ahould  be  aiuple ;  luost  of  these 
patieota  decliae  firat  one  articie  of  food  aod  then  another,  until  at  last  tbey 
are  not  only  underfed,  but  their  digestive  powers  are  overtaxed  in  one 
porticular  direction.  An  obviouslj"  indigeetible  dietary  shoiild  be  avoided. 
bat  ollier\vi3e  Ihe  patieut  ebould  partake  of  vhatever  ia  put  before  her.  It 
stioutd  bo  weU  cooked,  aud  the  meals  must  bc  as  tempting  as  posaible  ;  they 
aliould  bo  at  regular  times.  Van  Noorden  thiuks  that  there  ahould  be 
pteQty  of  coarse  vegetables  and  fruit  bo  as  to  mectmnically  act  upon  the 
oolon.  The  patient  should  go  to  bed  early,  aud  liaro  eight  hours'  decp. 
Ali  these  patieuts  are  ivorse  if  they  are  idlei  Ther  should  alwayB  hare 
soDie  oocupation.  Purgatires  should  be  avoided,  for  they  are  particalarlj 
liable  to  cause  iudigusiion ;  the  bowela  should  be  kept  open  by  going  to  the 
wuter-cloaet  reguLarly  at  the  same  tirne  eTery  day,by  hoaUhy  living,  aud,  if 
necessarj.  by  a  little  abdominal  maasage  before  riMii;^  in  tho  luorning.  A 
holiday  and  change  of  scene  to  some  sucb  bracing  plače  as  SwitzerUnd  or 
Norway  is  often  of  tho  greateet  benefit.  Indeed,  theee  patients  derive  mucb 
1)euefit  from  auch  a  hoUday  eveu  when  they  are  not  poasing  membraues. 
Duriug  the  jjeriod  when  they  are  passcd  it  is  pairticularly  important  not  to  gi ve 
pur^mtive.s  by  the  muuih ;  but  if  the  constipation  be  extreme  and  the 
^ripiug  i)ain  severe,  cousiderable  relief  may  be  aflbided  by  a  rectal  injection 
of  a  drochm  of  glycerine  or  half  a  piut  of  warm  oil  or  soap  and  watcr.  For 
s  severe  caae  rest  in  bed,  morphia  injected  subcutaneousIy,  and  the  appli- 
oatioD  of  hot  fonientatiouB  to  the  abdomcn  may  l)e  necessarj,  but  opiatee 
ahould  not  be  preacribed  unlees  they  are  alj8olutely  necessarj,  for  not  ocily 
do  they  iucrease  the  constipation,  but  sufferers  from  mcmbranous  colitis  are 
just  the  sort  of  {leople  vrho  may  have  become  addicted  to  an  esosastve  use  of 
tbose  ttgents. 

Probtkbly  future  experieDce  will  ahow  tliat  when  the  patient  Ima  tried  ali 
other  means  of  relief  vithout  8ua'«ss,  and  whcu  sutt*ering  is  so  great  that 
lifo  h  a  bunleu,  that  the  l>est  troatmcut  is  to  ojku  the  colon  on  the  right 
aide,  aud  thus  give  the  diseased  bowel  complete  rest.  The  artiticial  auus 
aiay  then  be  clodod.  I  believe  the  fintt  publislied  čase  in  wliich  thia 
treatment  wa8  adopted  wa8  one  brought  before  the  Clinical  Society  by  Mr 
Uolding-Bird  and  mrsclf  in  1895,  and  aince  then  other  authors  have 
publiabed  cases  and  Klr.  Golding-Biitl  and  I  have  brought  two  others  before 
the  Clinical  Society.  The  small  osperienoe  we  have  at  present  of  this 
inethod  of  treatment  ap{>oani  to  Hhow  tliut  the  artificial  anus  should  be  left 
open  for  at  leost  aix  months.  Thia  ob\'ioua]y  in  many  casos  will  preveut 
tliis  treatment,  for  it  is  exoeptional  to  find  a  colotomy  plug  fit  so  well  tluit 
Um  patient  cao  carrj  on  her  cmptoymoDt.    Stili  Uie  publiahed  cases  are  on 
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the  whole  encouraging,  and  ono  of  our  patients  appears  to  be  permaneutly 
cured.  We  havo  foiinil  tliat  it  is  quite  unneceasnrj  to  waa}i  out  the  l>owel 
from  the  artificial  to  the  natural  anua.  In  more  than  one  čase  the  formation 
of  membrane  ceaBed  when  the  lK3\vel  wa8  attached  to  the  colot;omy  wound, 
even  before  it  waa  opened,  ahomng  apparently  a  reflex  arrecit  of  the  morbid 
procesa.  Thia  quit6  accords  with  what  we  have  said  aa  to  the  importance 
of  tho  neurotic  element  in  menibntnous  colitis. 

Eecently  Einhoru  haa  adopted  the  lollowing  method  of  treatment. 
Duiing  the  attacks  he  orders  rest  in  Ited,  gives  »ome  opium ;  l»ctween  the 
attacks  he  injecta  eigl)t  to  fifteeu  ouucea  of  warm  olive  oU  iulo  the  1x)wel 
every  night.  Thia  the  patient,  if  possible,  retains,  These  injections  are 
given  nightly  for  Lhree  week8,  and  are  then  graduaUy  redaced  in  frequency 
till  one  onl7  is  given  every  week  for  five  or  8ix  months. 

Stcondartf  mevibrajioiis  colitis  ia  not  of  miich  clinical  importance,  for 
the  maladies  \vith  \vhicli  it  is  associated  are  ao  severe  as  to  mask  any 
discomfort  due  to  the  membninous  f-ohtia.  As  dy5peptic  memhranous 
coUtia  i6  rarely  fatal,  the  pliraae  membranoua  cohtia  as  used  in  the  dead- 
house  nearly  ttlways  refers  to  the  secondary  form ;  on  the  other  hand,  the 
phrase  aa  used  in  practice  nearly  alwayR  refers  to  the  primarj''  form,  for 
patients  affected  with  the  secondarj  variety  do  not  often  paas  much  membrane. 

Direct  irritatiaii  may  causo  8econdary  mendiranous  coKtis,  as  in  the  uises 
in  vhich  it  has  followed  mercurutl  poisoning,  in  which  conditiou  it  is  abnost 
eertain  Ihut  tho  mendiranous  colitis  is  due  to  the  excrction  of  mercury  into 
the  large  iuteatiue.  It  may  alao  be  sq>tic,  as  in  the  čase  of  a  woman  vho 
died  of  puerperal  fever,  and  in  \vhom  the  whole  of  the  large  intestine  was 
buried  by  a  greenish  black  membrane.  Secondary  memhranous  colitis  may 
alflo  be  asBocinted  vitli  BrighVs  distoie,  pneujnonia,  diabetes,  and  eancer, 
and  it  ia  said,  too,  wjtli  other  specific  fevers  and  tuhercle.  Fat  neerosU  of 
the  peritoneum  has  bcen  aeen  in  cases  oi'  membninous  coUtia. 

3.  Ulcekative  Colitis. — Tlic  colon  is  frefiuently  ulceratctl  as  a  result  of 
typhoid  fever,  dyaentery,  tuberculoais,  or  malignaut  diseaae;  but  from  tirne 
to  tirne  wo  meet  witli  caaes  in  whtch  thie  part  of  the  bowel  is  extensively 
ulcerated  quite  apart  from  any  of  the«  diseases.  Observatiou  at  tJie  bedside 
haa  8hown  thnt  ncarly  ali  patients  in  whom  thia  independent  ulceration  is 
found  after  death  have  duriug  life  praseuted  such  a  grotipiug  of  8ymptoms 
as  to  enablc  us  to  predict  that  the  colon  would  be  fo\md  uicerated.  To  this 
disease,  with  ita  characterislic  8yuiptom8  and  chai-acteristic  morbid  auatomy, 
the  name  simple  ulcerative  colitis,  or,  more  8hoi-tIy,  ulcerative  colitis,  is 
applicH.  It  is  a  bad  name,  because  the  colon  is  ulcerateil  in  other  diseases ; 
but  it  is  80  generally  used  that  much  confusion  would  be  caused  by  any 
alterution  of  it  at  jirGsent. 

The  cause  of  tliis  dJBease  is  unkuown,  but  it  is  probabIy  dne  to  a  micro- 
organism  ;  and  po88ibIy  different  varicties  of  it  are  caused  by  different  but 
cloaely  allied  micro-oi^imiams.  It  appears  to  be  more  common  in  asylum8 
than  in  ordinary  practice,  but  otherwise  nothing  CBrtaiuly  is  known  of  it* 
relationsliips  exccpt  that  it  is  often  associatetl  with  Brighfs  disoaae,  but  it 
ia  said  in  olden  day8  to  have  beeu  associated  in  asyhims  with  typhus. 
Statistica  wouUl  seem  at  tirst  sight  to  8how  that  it  has  been  more  coramonly 
met  witU  of  late  years  than  formerly,  but  thia  is  probably  dne  to  the  fact 
that  we  havo  only  rcccntly  Icarnt  to  recognisc  it. 

It  is  not  a  disease  of  childhood  nor  of  old  age,  for  the  patients  are  uBually 
betwecn  25  and  55  ycars  old  ;  it  is  equally  common  in  men  and  women. 

Symptoms. — It  ia  nearly  al\vay8  the  stato  of  the  bovvcls  which  8eriou8ly 
directs  a  patient's  attentiou  to  lds  illneas.     The  first  8ymptom  wliich  he 
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remembers  is  uauaUy  abdominal  pain,  goncraIly  griping,  nomctimee  veTy 
.sliaq)  and  severe,  und  often  sudden  in  its  oaset.  Soon  it  disappeare,  oiUy  to 
reappear  later.  The  Uuration  of  thet»e  poinfu!  attacks  varios  from  a  fcw 
uiinutes  to  many  hours,  and  their  alt«rnate  appearance  and  disapji^earance 
18  very  characteristic.  The  pain  is  alwajs  refeired  to  the  front  of  the 
abdomen.  but  its  ezact  position  varies  in  difTerent  caaes,  aud  also  la  different 
attacks  in  the  same  paticnt.  Occasionall^  there  is  also  pain  in  the  back 
aud  loins ;  aud  once  I  bave  kuowu  u  patient  complain  of  such  sovere  pain 
in  the  front  uud  tlie  sidcs  of  iho  chest  thut  she  wa8  iuc«rroctly  tliought  to 
have  pleurid}'  on  nell  us  uluerative  cohtis.  In  acute  cases  tlie  tirst  attack 
uiay  he  exoniciatingIy  sovere,  Imt  oflen  it  does  not  causo  much  Buffering; 
the  inteositv  of  the  pain.  however,  increases  in  each  succeeding  attack.  In 
the  interval  t)etween  the  attacks  the  patient  is  usuaUy  qnite  free,  or  he 
iuay  complain  of  a  dull  pain  in  the  abdomen.  It  should  be  nientioned  that 
the  pain  bears  no  relatiouship  to  the  ingeetion  of  food,  but  is  couinionly 
won«^  whon  llie  lH>vvels  are  o|)en-  Tlic  ineiv  preaence  of  ulcers  is  insuflicient 
to  explaiu  the  pain,  for  it  is  commouly  al>seut  iu  tyi)Iioid  fever;  it  is 
probubly  due  to  somo  i)ecuUarly  irritating  ingredient  of  the  contents  of  the 
inteatinett  which  stimulates  the  nerves  exp^ed  on  the  floor  of  the  ulcer, 
and  thiis  eets  up  irregular  peristaltic  contractiona.  In  the  majority  of  cases 
there  is  no  abdominal  tendemess;  when  tbis  is  preaent  it  is  raTely  intenae, 
and  most  often  it  iti  e?ipc'cially  marked  over  some  i>art  of  the  colon. 

The  presence  of  severe  diaiThcia — sometimes  iutemipteii  by  short  perioda 
of  coa8tii>atiou — is  aUuost  of  ei|wal  8ymptomalic  importauce  to  the  pain ;  it 
is  oflen  tlie  first  aymptom  noticed,  aud  these  two  spiiptoms  are  uever 
abeeut  throughout  the  whole  of  a  caae.  The  fr6quency  with  vvhich  the 
bowol8  are  open  commonlv  varien  >>etween  two  an<1  about  a  dozen  times  in 
the  twenty-four  hour.s.  Althongh  tlie  act  of  defaM^ation  ia  often  accompanied 
by  abdominal  pain,  tbcre  is  rarely  the  intense  lenesmus  characteristio  of 
(lyBentery,  nor  liavc  I  heanl  of  a  ptitient  complaining  of  tbut  abnost 
constaut  deaire  to  go  to  stool  \vhich  is  bo  frequeut  in  a  severe  dyseuteric 
attack.  If  the  čase  is  mild,  an  occasional  solid  motion  may  be  ^^ssed,  but 
the  eviicuations  are  Dearly  a!wAys  fliiid,  dark,  foul  sinelling,  and  of  a  con- 
Bistency  varying  betweea  that  of  slime  and  watcr.  So  far  as  my  experience 
goea,  they  ncver  reaemblo  ortUnarj*  dy8entcric  or  choleraic  Btools;  indoed  I 
think  they  are  so  uulike  that  the  diotinction  is  probablr  of  some  diaguoetic 
\^ilne.  Hut  it  is  only  right  to  add  tltat  eoiue  of  thoae  whoBe  work  lies 
chiel1y  iu  aayluma  regard  the  ulceralive  colitis  tliey  eee  as  a  variety  of 
dy8eutery.  Hlood  is  commouly  iiresenl,  sometimes  in  considerable  qnankitie8, 
ao  that  the  jutit^nt  dedcribt^  the  motions  aa  being  like  red  currant  jt;lly, 
sometimes  ouly  in  traces,  It  is  more  often  fluid  than  solid.  and  is  usually 
bright  red,  shorting  that  the  bleeding  has  Ikjcd  recent.  Commonly  it  is 
liasHud  with  the  motion,  allhongh  not  intimately  mixed  \dtb  it.  The  clots 
may  1m3  of  such  u  sliajte  as  to  siiggest  that  thcy  Imve  rbccntly  come  from  the 
floor  of  aa  ulcer. 

When  diarrh<jea  U  presont  verv  little  ftijcal  matter  is  seeu  in  the  motions, 
and  what  tbcre  is  consists  of  a  few  small  lumpa  ecattered  about  in  the  fluid. 
Ia  some  caaes  a  little  niucus  has  been  observcd,  but  it  in  ncver  present  in 
loree  quantities.  Often  slirod(ly  maaaea  looking  ver)'  like  aloiigtis  ure  seen  ; 
under  the  microscope  they  are  generally  structurelees ;  proUibty  their 
structure  bas  Iteeu  de6troyed  by  the  action  of  the  contents  of  the  Urge 
intestine. 

Soon  other  Hymptom8  are  auperodded  to  the  pain  aud  diarrhira.  Tlie 
most  froquent  of  tbeau.  aud  one  of  the  earliest,  is  vomiting.     Ofteu  the 
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patients  8ay  that  they  have  been  vomiting  iucessantlj,  but  under  careful 
dieting  and  reet  in  bed  this  usuallj  sulisidos.  Occasionalljr  it  ifi  entirely 
abaent;  it  beara  no  reLitionship  to  the  intensit^  of  the  ulceration.  Thirst, 
probably  due  in  part  to  the  vomiting  and  diturhcea,  mav  be  very  trouble- 
soute.  Nauseji,  either  with  or  \vilhout  vomiting,  niay  be  complained  of. 
The  tongue  is  usually  covered  with  a  dirty  white  fiir;  but  a»  the  disease 
progressee  it  becomea  red  and  dry  with  a  bro\vn  fur.  If  the  patient  be 
8eriou8ly  ill,  his  face  haa  the  drawn  espression  characteristic  of  abdominal 
disease.  The  abdomen  is  commonly  distended,  and  periataltic  movements  may 
be  \'isible.  A  rectal  exauunatJou  should  uever  be  omitted,  Ibr  it  may  be 
possible  to  feel  the  ulceration,  aud  also  to  dctermine  whether  maliguant 
disease  is  prescnt. 

Tlie  general  8yEQptonifl  are  such  as  would  naturaUy  be  expected.  The 
paticnt  graduaUy  becomes  vrasted,  ancemic,  and  exce8siyely  wcak,  so  that 
ne  lies  in  bed  looking  bloodless,  8allow,  and  extreniely  ill.  The  pulee  is 
feeble,  and  h^emic  murmurs  may  be  heard.  Irregular  pjresia  ia  often 
preeent,  the  teuiperature  ranging  between  100'  and  102°,  but  if  the  patieut 
be  very  coUapeed  it  uiay  be  subnonnal ;  on  the  other  haud,  1  have  known 
it  afl  high  aa  104°.  Towarda  the  erd  of  the  patienfs  lifo  he  sinka  into  tJie 
typhoid  state.  The  cause  of  death  is  U8ual!y  eshaustion,  and  in  some  cases 
it  ia  diatinctly  accelcrated  by  hnemorrhage.  Ooca8ionally  pcrforation  kills. 
It  ifl  uoteworthy  that,  although  ulcerative  coUtis  is  fre<juent]y  associated 
with  granular  kidneys,  siifferers  from  it  do  not  often  show  signs  of  uncniia. 

Proffjiosis. — Tliis  is  very  gravc — so  gravo,  indeotl,  tliat  wlien  [mtients 
appear  to  recover  from  it,  il  is  cjuite  au  open  que4ition  whether  the  dlagnosis 
vras  coiToct ;  stili  sometimes  patients  with  every  symptom  of  ulcerative  colitis 
do  get  well.  The  patient  ia  uBually  dead  in  eight  vveeks  from  the  conimence- 
nient  of  tho  illnesa,  The  B)Tnptoms  whicb  especially  indicate  a  speedy 
termination  aro  great  tyiiipariit«a,  niuch  lossof  blood,  very  profus«  diarrha-a, 
aud  occaaionally  a  high  temperature.  Some  obaen^ers  atate  that  it  ia  tlie 
cause  of  death  of  a  third  of  the  patients  in  asyUuus. 

DiagnoRia. — I  think  there  ia  little  doubt  but  that  ulcerative  coUtis  is  a 
distinct  discaec  from  dy8entery,  but  the  matter  cannot  be  ah8olutely  aettlcd 
while  our  knowledgu  of  tlie  bacteriology  of  the  two  tliaeasea  is  so  imperfect. 
Ulcerative  colitis  does  not  attack  ali  agea;  the  bowcl8  are  never  open  50 
or  100  timea  a  day ;  there  is  no  ecvere  tencstuus ;  the  motioua  are  not 
dyHenteric,  vomiting  is  comniou,  and  Briglifa  disease  is  often  present.  In 
England  the  two  diseases  are  not  Ukely  to  be  confonnded,  for  acute  dyscntGry 
is  not  common,  and  chronic  dyseDtery  is  too  long  lasting  to  he  coufouuded 
vrith  ulcerative  colitis.  In  actual  practice  the  difticuity  of  diagnosis  is 
uaually  to  separate  ulcerative  colitis  from  malignant  disease  of  the  targe 
inteMine,  from  inUstinal  obstruction,  and  from  some  form  otprimarf/  an^cmia, 
l)Ut  a  mistakc  is  usually  due  rathcr  to  a  faulty  examination  of  the  patient 
than  to  any  real  difficulty. 

Morhid  Anatomi/. — Any  part  of  the  largc  intestine  may  be  affected,  and 
genemlly  the  ulceration  has  no  special  distribution.  In  an  extreme  čase 
the  muscular  coat  ia  expoeed,  the  tioor  of  the  ulcera  can  Ijc  seen  to  diRtinctly 
consistof  bundles  of  muaculur  iibres,  und  the  ulceration  ia  so  estenaive  that 
ouly  ielets  of  mucous  membrane  are  left  here  aud  there;  often  they  are 
considerably  8wolIen,  and  conseqnently  they  look  taller  than  they  othenvise 
wouId;  and  fre(]ueutly  they  are  more  or  lesa  atalked  because  of  tbc 
ulceration  which  undermines  them.  The  result  of  this  is  that  a  careless 
ulecrver  takes  the  islets  of  mucous  membrane  for  poly])oid  giTj^ths,  and 
the  expo3ed  muscular  coat  for  the  naturol  levcl  of  the  colon.     The  vesscla 
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of  the  mucouB  membrane  are  dilated.  The  number  of  uloera  rariea  &om 
one  or  two  to  several  dojene ;  but  while  ulcers  of  loccub  datc  are  often  more 
or  leas  circular,  and  vary  in  size  from  a  pen  to  a  five-»liilling  piece,  by  the 
tirne  death  oocurs  their  shapc  is  usuallj  very  irregukr,  and  thcy  have  run 
one  into  another.  AttuuipU  at  rc{>air  aru  very  i-are,  rerforutions  iuiiy  bo 
VC17  niuueroiis.  In  some  casea  the  suiall  inbestine  is  alVected  aa  weU  as  the 
ooioD,  but  tliia  ia  mre,  und  tlie  process  is  miich  more  severe  and  apparentlr 
of  longer  standiug  iu  the  colou.     The  liver  is  oft«n  fatty. 

AaociaUd  IHseates, — I  hare  already  mentioned  that  the  diseaee  is 
oommon  in  asjlums,  and  there  patients  d)Hng  from  ulcerative  colitis  are 
fTeqaeDtly  found  to  have  pneumonia.  Oemmel  tiiiuks  the  onset  of  pneu- 
monia  aln-ars  fataL  Outside  as^lums,  chronic  Brighfs  disease  is  the 
condition  most  frequently  aasociated  with  ulcerative  colitis,  and  even  in 
Gemmers  asjlum,  out  of  eighty  fatal  cascs  of  ulcerative  colitis  the  kidney& 
were  cirrhotic  in  thirty-five.  One  of  6right*a  original  cases  of  albumiuous 
urine  is  that  of  a  woman  aged  40,  in  vrhom  the  kidneys  were  hard,  rough, 
and  lobulated,  and  the  large  intestiue  vvas  ulcerateil  throughout.  Pyieniic 
hei)atic  abecoeaefl  are  very  raro,  but  occasionaUy  a  singlc  largc  hepatic 
abeceas  occura  in  association  with  ulcerative  colitis. 

Treatmtnt. — UnfortunateIy  this  avails  but  Uttle.  The  patieut  must 
remain  in  bed  and  bo  kept  warm,  If  the  pain  be  verj  severe,  hot 
abdominal  fomeutations  are  comfortiug.  Tlie  diet  should  coustst  of  milk, 
and  often  a  Uttle  brandy  is  refjuire^I.  Bearing  in  mind  the  abdominal  pain, 
and  Llmt  tbe  diarrha>a  is  often  escessive,  opiuin  is  probably  the  1>eist  drug 
to  prescTilH?.  In  a  severe  caee  the  patient  should  1«  kept  well  underits 
innuence ;  it  mattors  Uttle  what  preparatiou  is  given,  čare  of  oouise  being 
esercised  if  the  patient  haa  chronic  Bright's  diseaee.  Half  or  three-fiuarters 
of  a  pint  of  a  saturated  eolution  of  boracic  acid  at  aboot  lOO"  F.  may  Ivrice 
a  dHy  be  let  to  run  Bl()wly  into  the  bowel  Llirough  a  hing  rectal  tul«  introducal 
as  far  as  posaiblc  whtle  the  hipe  are  raised.  Gcmmel  ušes  sulol  dtssolved 
in  turpentiue  in  tbe  nuuue  way,  and  be  attacbe^i  muuh  importauce  to  the 
tidministmtion  of  ({uinine  by  the  mouth.  The  administration  of  01.  cuca- 
l)*ptua,  in  ca[«ulo  form  (m.  v.  tid.),  bas  be«a  found  of  servicc,  and  deeerves 
a  forther  triaL  1'erhaps  in  suituble  casee  it  \vould  be  a  good  thing  to  open 
the  colon  on  the  right  fddc,  to  let  the  fieoee  be  dischfirged  through  the  urtiticinl 
anus,  and  tben  to  syringe  through  from  it  with  some  anti^eptic  solutiou. 

Othbr  Vakiktik-s. — Fuliičnlar  ulceraHon  is  of  very  Uttle  cUnicAl  import- 
ance,  bo  it  nced  not  detain  us  long.  It  bcgius  by  an  accumulation  of  amall 
round  cells  in  the  8oUtary  follicles,  wluch  therefore  8weU ;  later  thev  niptnre 
and  tbe  oloers  are  formed.  These  uloera  do  oot  extend  deeply ;  thev  have 
8hui>ly  cut  edges,  and  in  a  vell-marked  example  tbe  gut  ia  qmte  hoDey- 
oombed  with  them,  \'arying  in  size  from  a  bemp-aeed  to  a  large  pea.  I 
hare  never  met  with  any  cuse  in  which  there  wa8  au  attempt  at  repair.  nor 
on  the  other  hand  have  I  evcr  heant  of  perfonition,  for  Uie  floor  of  the 
nlcer  ia  alway8  formed  by  the  muscular  coat 

The  patienta  in  whom  foUicular  ulceration  ia  found  have  alwBy8  died  of 
some  other  dieeaae,  often  of  the  gastro-intestinal  tract.  Thtia  I  find  that  of 
leo  odults,  one  had  dysentery,  one  cancer  of  the  rcctum,  one  membranous 
(M^tis,  one  typhoid  fever,  uud  one  femoral  heruia.  folUcular  ulceration 
of  the  colou  occurs  aliout  once  in  every  500  poet-mortems  in  hospitat 
proctice.  It  is  novcr  diagnoscd  during  Ufe,  for  the  Bymptoms  of  the  fatal 
diseaae  quite  oven)hadow  aDy  tliat  might  be  attributable  to  the  nlcemtion. 
It  is  pronortionnteIy  more  frequcnt  in  childron  than  in  adults,  Thua  HoH 
met  witn  foUicular  ulcers  in  the  inteatine  ia  tweaty  out  of  ■eveiity  fatal 
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cases  of  infautile  uou-tuberculous  diarrba?a.  They  were  never  eeen  in 
that  had  lasted  lese  tlmi]  a  week,  and  the  proportion  of  fnilicular  ulceration 
vvaa  Iiighest  in  those  that  had  lostetl  more  thaa  teu  weekB.  When  iu  the 
small  iotestine  they  were  alwaya  most  numerous  near  the  caeciim. 

Vascular  ulceration  of  the  colon  19  chieflj'  of  pjitliological  interesL 
There  are  t\vo  varieties  of  it — venous  aud  arterial  The  venoiis  form  is  liy 
no  mcans  uncommon,  and  is  probahly  due  to  the  same  cause  as  venoua 
ulcerittiou  eL3ewliere.  The  arterial  ia  duo  either  to  blockiug  of  one  of  the 
mesenteric  arteries  by  aa  embolus,  to  arterial  thrombosis,  or  to  atberoma, 
08peciiiUy  that  of  the  aorta  just  at  the  origin  of  the  meaentcrio  arteries. 
None  of  these  are  aufticienily  common  to  call  for  notice  here. 

Hitmorrhagic  Ulceration,  —  In  Bome  diseases  Bubmucoue  extravafia* 
tions  of  blood  take  plače  into  the  colon,  and  theeo  no  doubt  may  breafc 
dowD  aud  lead  to  ulceration.  Ua-morrhagic  ulcers  are  usually  small, 
BhalIo\v,  roimded,  aud  discrete,  although  occaaiouaUy  two  or  three  may  run 
together;  Bubmucoiis  hiemonrhageB  may  conmionly  be  seen  in  their  neigb- 
bourliood.  Hiemorrhagic  ulcers  are  by  no  meana  uncommon  iu  thoee  who 
have  had  Brights  disease.  This  is  \vhat  might  I«  expeeted,  for  we  know 
tliat  persous  with  liright'3  disease  are  particularly  liable  to  lnemorrlmge 
from  any  part  of  the  body.  They  may  occur  too  iu  other  diseases,  such  us 
purpuni,  scur^^,  and  other  forms  of  anoruiia. 

Trophic  Ulceration. — It  is  I>y  no  meana  proved  that  the  iutestine  is 
over  ulcerated  as  a  result  of  lesious  of  the  central  nervoua  8y8tem,  but 
Bovorol  cuses  liavc  been  i)ut  upon  n>L!oi\l — and  quitc  recently  I  have  seeu 
one  not  yet  recorded — iu  \vhich  iDtestinal  ulceration  wa8  aasociated  with 
diaeose  of  the  spinal  cord.  The  foUovring  is  an  instance:  A  man  had 
complete  paraplegia  as  a  result  of  a  fracture  of  the  spine  in  ttie  lumbar 
region.  There  were  numerous  small  rouad  ulcers  occupyiDg  the  whole  of 
the  colon.  Mauy  more  coses  viill  have  to  be  obser\ed  hofore  the  question 
of  trophic  iiitestinul  ulceration  can  be  settled,  but  as  a  lesion  of  tlie  spiual  cord 
ean  lead  t*)  an  ulcer  of  the  lower  extremitie8,  it  ia  not  unUkely  that  it  might 
lead  to  an  ulccrtition  of  the  intestine. 

DiLATATiON  OF  THE  UoLON. — Cascs  in  \vhich  the  large  intestine  is 
dilated  may  be  divided  into  four  gix)ups. 

The  Jirst  contains  thosc  in  which  the  distension  is  entirely  gaaeous,  itf! 
not  due  to  any  obstruction,  aud  is  oaly  one  Bymptom  of  some  other  illness. 
It  is  oftcn  »een  in  association  with  peritonitis  and  t)'phoid  fevcr,  and  may 
occur  in  almosL  any  sevui-e  illncss,  Wlien  cxtreuie  it  is  of  great  importance, 
for  it  adds  considerably  to  the  danger  of  the  original  disease,  and  grcatly 
liampers  the  niovemeut  of  the  he«u1;  and  lunga  The  abdomen  is  very 
disteuded  and  tense,  it  hardly  moves  ou  i'espiration,  it  is  hyper-re8onant  on 
percussion,  and  the  tympanitic  note  extendB  well  into  the  fianks,  the  liver 
is  pusbed  up  and  the  splcnic  dulness  is  obliterated.  the  i>atient8  are  nearly 
alwaya  con.stipated  aud  do  not  pass  ui\ich  ilatus  jfor  rectnm,  but  tbey  com- 
pLaiu  of  lx)rliorygmi  \vhich  may  be  audible  to  bvaUvudcrs.  The  gaa  consi-sts 
C'hieHy  of  fjirbonic.  acid  and  hydrogen.  The  onIy  ditricuHy  of  diiignoBis 
Ukely  to  occur  is  in  the  distiuction  of  this  conditiou  from  ttioae  rare  casea 
in  which  there  is  gas  in  the  peritoneal  cavity. 

The  treatment  of  tyniiwnites  is  very  ditHcult  and  uncertain.  Various 
camiinatives,  e8pecially  the  aromatic  oiJs,  are  ofteu  reconuuended,  but 
althou;/li  I  have  ofteu  giveii  thcm,  I  have  never  scen  theui  to  lx:  of  aiiv  use 
in  serious  gaseous  distension  of  the  lar;^  intestine.  Eneinas  give  a  better 
cbancc  of  success ;  thoae  of  asafietida  and  turpentine  are  the  moet  tisoful, 
but  we  naturaUy  shrink  from  the  use  of  large  enemeta  in  typhoid  fever  or 
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peritonilia.  Puncture  of  thc  bowel  hus  been  recoiatnended.  It  should  be 
done  with  a  Bterilised  trocar  and  canuU,  but  it  often  f&ils  to  give  relief,  for 
the  gii8  soon  collects  again.  Acupuncture  Bhould  never  be  emplojed,  for  it 
ofteu  leiuia  to  an  eflcai)e  of  gaa  into  the  peritoneol  cn>itj. 

The  9eeond  ffroup  contains  those  cascs  in  which  dilatation  of  the  coloa 
is  due  to  Bome  solid  substance  \vithin  it.  ConcTetione  consisting  of 
vegetable  fibres,  hair,  and  othcr  foreigu  bodies  are  aometimes  found  in  the 
inaane.  A  gall-Rtnne  may  rarely  block  the  colon,  but  in  the  immense 
iiuijorit,v  of  ca^es  in  \vhicb  it  causes  iutestiual  obslructiou  il  stopa  in  the 
lower  jjrtrt  of  the  ileum.  Diateuaion  of  the  large  intestine  by  fa-cal 
matter  is  of  great  iuiportance,  and  fa.-cal  inipaction  is  a  cotnmon  cause 
for  intestinal  obatruction,  under  which  heading  it  ^vill  be  found  deecribed. 

The  third  ffruup  contains  thoec  caaes  in  which  thc  dilatation  of  the 
colon  is  due  to  eome  organic  obstruction  in  front  of  the  dilated  duct.  The 
niusculiir  cont  of  tho  dilated  gut  usuall/  undergoea  hy}x3rlr»phy.  The 
iutestiual  coutents  retained  t)ehiDd  the  obstruction  aal  up  eome  colitia, 
which  nmy  proceed  to  ulceration,  and  so  the  weU-known  distension  ulcera 
are  pnidiuetl  Thcae  may  be  very  numerous.  For  exanip]e,  one  c^ise  is 
deecribed  tlkus.  "  The  whole  of  the  colou  above  the  etricture  wa6  distendetl 
and  wonu-eaten  by  flmali  ulcera."  Sonietiuies  thia  leadn  to  pcrforation  and 
consei^ueut  peritouilia.  It  is  curious  tliat  occaBionaUy  thc  ulcers  niay  be 
a  long  \vfiy  Iteliind  the  nbetnictioD.  Thia  colitis  uiay  l>e  ilifHculi.  to  treat 
after  the  olistruction  haa  Iieeu  o\'ercoine.  The  dilatiun  behiud  au  obstruc- 
tion niay  Ih;  vet}'  greal  and  lead  to  uiuch  abdominal  distension.  Hy  careful 
watching  of  the  [»eristaltic  nioveuients.  by  percu.ssion.  and  by  paljMiticm  we 
cau  often  make  out  \vlietliur  it  is  lai^  or  small  intestine  that  is  dilated, 
but  it  luiiHt  not  l>e  tbrgottcn  that  a  cUstendcd  large  intestine  may  be  bent 
down  toward.s  thc  pubos  like  small  intestine,  or  a  djstendod  ninall  intestine 
may  be  as  large  as  a  noruial  large  intestine. 

Thofoiirth  ijrovp  contains  tnose  very  rare  casea  of  so-called  idiopathic 
dilatation  of  the  colou.  A  few  caaes  which  have  been  recorded  as  ezamplee 
of  this  conditiou  are  really  instances  of  foecal  im])action  leadine  to  great 
dilatation  of  the  colou  behind  the  impacted  muas.  Puttiug  aside  these 
casee,  a  well-defined  group  exiat8  auiong  thoee  of  idiojtathic  dilatation  of  tfu 
oolon,  and  thc  cliar.u.-teriHtic  of  this  group  is  that  the  dilatation  is  of  the 
siginoid  tlfxure-  It  may  be  euormous,  filUug  n«iirly  the  \vhole  ahdomen, 
dmpl'tcing  the  liver  upwartU,  and  rusembling  eitl>yr  au  enonuou.sly  dilated 
stonjach,  or  so  bent  on  itselfas  to  form  two  huge  saca  lying  venically  eide 
by  aide  in  the  abdouten.  It  may  nieasure  two  feet  in  circumference. 
Whcn  the  dilatation  is  not  of  the  siginoid  He.xure  it  is  UBuaUy  near  it.  It 
has  Iteen  suggested  that  the  dilatation  in  ali  these  caaes  ia  due  to  kinking.eet 
up  by  the  jircflcuct«  of  iinpoctcd  hoecs,  but  this  auggestion  is  pruhiibly  not 
correct,  for  uiany  of  theae  patienta  do  not  give  a  historj'  of  constipution ; 
fiVKsal  iiuj^Miction  is  very  common,  but  the  coudition  under  di«<:uHsioD  is 
exoeaaively  tare,  and.  lastly,  often  at  the  autop6y  the  distended  boweI  vras 
not  full  of  fieoea.  I^obably  idiopathic  dilatation  o/  tfu  colon  is  allied  to 
those  caaoa  of  dilated  stomach  in  which  there  ia  no  obetniction  at  the 
pvlorus,  and  this  is  c}«[)ecially  likelv  to  be  true  of  those  caaes  in  whicli  the 
dilatation  is  cuutined  to  the  sigmoid  Hexure. 

The  8yniptom8  of  idiopathic  dilatation  of  the  colnn  can  be  vnry  briefly 
deacribed;  the  condition  is  much  coniuioner  in  males  Ihan  in  fenmles,  and 
Boiuetimes  occura  in  young  children,  haviug  in  them  probably  ciiated  sine« 
birth.  The  distension  of  the  intestine  is  rerv  great,  and  purcuaiuoD  ahow8 
that  it  is  chicfly  due  to  gaa     Shurtueaa  uf  brcatli  is  a  cuum]  of  complaint. 
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and  the  putient  niay  be  livid  because  Lhe  iliapbragm  ia  puslied  up  and  the 
brealhing  hampered.  The  upward  disjjlacemeut  of  the  heart  gives  rise  to 
palpitation.  The  splenic  dulness  is  oblitemted,  the  hepatic  dulness  ia 
diminiBhed,  and  the  livcr  cannot  bc  ielt.  The  aMomen  is  ttlwa}-s  di^tended, 
soinetimes  cuormoualj  so,  aud  thcn  it  niny  he  tympaDitic  ali  over;  UBUally 
neitlier  coils  nor  peristaltic  movementa  are  visiblc.  In  very  mre  cases  the 
preasnro  \wa  \)een  m  great  as  to  lead  to  tedepia  of  the  legs,  scrotuin,  aud 
penis,  and  to  albuminuria.  Most  of  the  patients  for  some  tinie,  often  for 
jrears,  havc  had  some  diliiculty  with  Lhe  bowels,  constipation  supervening 
from  tirne  to  tirne ;  but  this  is  not  U8ually  veTy  serions  and  haa  jielded  to 
purgatives  or  onemas.  After  deatli,  both  Iayers  of  the  muscular  coat  are 
found  to  be  hyi)ertrophied,  and  there  ia  often  some  ulceration  of  the  dilated 
mucotis  membrane.  The  distended  bowel  contains  some  scmi-solid  ftcces 
and  an  onormous  quuatity  of  gtis.  Of  the  recorded  cases  ali  the  patients 
except  one  have  died:  occaeional]y  death  is  dne  to  perforation  of  an  nleer, 
but  more  frequently  the  cause  of  it  is  by  no  means  clear,  and  then  it  nmy 
be  sudden. 

The  treatment  bas  hitherto  been  very  unsatiefactory.  rrobably  the 
best  courae  would  bo  to  open  the  bowel  above  the  dilatation,  waah  out  the 
dilated  part,  and  let  the  fteces  pass  for  some  tiuie  through  theartificial  anus, 
iind  BO  give  the  allected  part  rest. 

Sacculation  ok  tue  Coi-ON  is  not  a  cotnmon  eondition.  The 
diverticiila  are  nsually  the  size  of  a  \yeii,  but  they  may  be  large  enoiigh  to 
receive  the  little  finger,  and  half  an  inch  in  depth.  They  are  most  frequent 
in  the  desccnding  colon,  sigmoid  tlexiire,  or  »pper  part  of  the  rectum. 
UsuaUy  they  aro  very  numerous,  are  placed  close  togfjther,  and  eontaiu  a  little 
fa?cal  matber.  They  are  to  be  regarded  as  hernial  protrusions  of  the  mucous 
membrane  through  the  muscular  cout.  Tliey  are  foiiud  for  the  most  part 
in  elderly  i>eople.  Only  once  have  I  heard  of  their  giving  rise  to  8ymptoms, 
and  that  wfta  in  a  caae  in  which  the  perforation  of  one  of  these  aacculi 
lead  to  the  formation  of  an  abscess  ljetween  the  left  kidnev.  spleen,  and 
nscending  colon. 

iKJDBlEa  OF  THE  CoLON. — Loceration  of  the  Colon. — Somctimes,  but 
Tery  mrely,  this  is  (iue  to  an  enema  tube  or  bougie,  but  it  is  not  very 
iufrwiuent  for  a  nurse  or  a  doctor  to  be  exceasively  afraid  that  the 
adroinistration  of  an  enema  bas  led  to  perforation  of  the  boweI ;  for  in 
elderly  people  the  evacuation  of  the  bowel  l>y  an  enema  is  often  accomjianied 
l)y  much  faintness  and  even  by  svncope.  The  pulse  mar  l)ecome  quite 
small  and  the  patient  appcar  collapsed.  Elderly  or  feeble  people  ehould 
never  be  aUowed  to  get  out  of  Ited  for  the  evacuation  of  tha  liowels  ufter 
the  aduiinistration  of  an  enema  unless  they  are  in  the  habit  of  using 
enemata. 

The  kinds  of  accident  that  most  frequently  damage  the  iutestine  are: 
being  nm  over,  kicked  in  the  abdomcn,  or  stabbed  there.  The  small  inteetine 
is  much  more  often  aObcted  than  the  large.    (Sec  "  Abdomen,  Injuries  of.") 

Pf^r/oration  o/  the  Colon  from  vitkout. — AH  sorts  of  abecessesmay  burst 
iuto  the  colon,  thus  iliac  and  peoas  abBcesses,  localised  peritoneal  coUections 
of  pu8,  hepatic  nbsceases,  apjiendicular  absceiwes,  sjilenic  aliseesses,  ovarian 
absceflaes,  auppurating  growt[ia,  atiBCesscs  of  the  giill-hladder,  and  hydatiil8 
of  the  liver  may  ali  Imrst  into  the  colon.  This  vent  is  usually  recognieed 
by  the  fact  that  the  original  tumour  l)ccome6  smaller,  and  there  ia  a  discbargc 
of  pna  by  the  bowel. 

Malformation-s  of  thk  Colon.— These  are  cxces8ively  rare,  but  they 
depeud  for  the  moBt  part  upon  malposition  of  the  ojscum.     It  will  bo 
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rememliered  that  the  fint  postion  of  this  stnicture  is  outaide  tbe  abdomen, 
tben  inaide  juBt  unUer  ibe  uuibilicua,  then  to  the  lower  pari  of  the  left  nde 
of  the  abdomeo.  next  near  tb^  cardiac  end  of  the  stoiuAch,  lat«r  tinder  the 
Uver,  and  Iaatly  in  the  rigbt  iliac  fosea.  Tbe  cscum  niay  rermiin  io  any  of 
fcbeae  poeitions,  while  tbe  coloo  continnea  to  grow.  This  naturaUjr  giTes 
rise  to  rarious  mal  forma tion& 

Mttaujc  PigmiktatiO!?  of  thb  Colos. — Sometimes  lead  nmy  be  de- 
poeited  in  the  tiaatics  of  the  oolon.  Thus  a  man  who  had  lead  cobc  diod  from 
chroniu  Hrigbis  disease.  The  whole  of  the  c-<i>cum  and  Uirge  intestine  vran 
vcrj  black.  Tbe  colon  contained  0086  per  cent  of  lead.  In  thia  caae  as 
in  othere  the  pigmeatation  at  the  ciecum  began  very  abniptly.  Tbere  is 
notliing  to  6how  that  lead  ia  not  depoeited  in  the  colon  b^  the  same  procesa 
as  leads  to  the  formation  of  a  blue  Une  on  the  gume. 

In  veiy  rare  instances  mercuryand  biamutb  maycause  black  pigmeota- 
tion  of  the  colon. 

MAUrrNAhT  DiSEASR  OF  THE  CoLON. — A  primaT)'  growtb  in  the  colon  is 
almoet  alw'ay8  a  cvlindrical  celled  epithelioma ;  it  is  u?iially  circumacribed 
to  a  small  spot,  and  then  by  its  contraclion  sets  up  iutestinal  obstruction. 
Oocaaiona]ly,  however,  the  gTOWth  is  soft  and  meduUar/,  then  it  fareaka 
down  in  the  centre,  and  inteetinal  obetmction  doee  not  arlic.  Thus  there 
are  cUmeall/  lwo  groupe  of  casea  of  malignant  disease  of  tbe  colon — those 
vrithout  and  thosc  with  sjTnptoms  of  intestinal  obstniction. 

A  po«t-mortem  examiuatioa  on  the  group  of  cases  in  w}Lich  there  is  no 
iatestinal  obstruction  reveals  that  sereiul  inches  of  colon  aro  affected  with 
gTOWth,  usnallj  forming  an  obvions  tumour  Tisible  dircctly  the  atnlomen  ia 
opened.  On  cutting  iuto  this  maas  it  is  found  that  the  normal  clumnel  of 
tbe  intestine  is  leploced  by  an  elongated  cavity  witb  black,  mggod,  Bloughy 
walls,  but  punng  iuto  healthj  oolcm  abore  and  below.  I  have  knovrn  the 
whole  of  tbe  transverse  colon  to  be  converted  into  stich  a  mase.  The 
oontents  of  the  ca\'ity  consist  of  a  foiil  mixtiire  of  fnoes,  blood,  and  necrcttic 
growtb.  If  the  sigmoid  or  cjecom  ia  affected  this  mass  may  grow  into  the 
subjsicent  bone ;  if  it  is  in  other  parts  of  the  colon,  it  niay  extcnd  into  the 
fltnmach,  Itver,  or  kidDeys.  Tliis  »tate  of  things  during  hfe  niay  gire  rine 
to  no  BjTnptoms ;  on  the  otber  hand  it  mny  be  €a8y  during  lifc  to  detect  a 
tumour,  e«[)eciuUy  if  it  is  in  the  transverse  colon  or  the  caK^um.  The 
patient  may  puas  lorge  quantities  of  foul,  dark  grar,  or  black  flnid  motious. 
in  which>  perfaape,  fragmenta  of  growth  and  sniall  blood-clots  are  scen. 
SometimeB  belveen  the  passage  of  sucb  motions  the  bowels  idat  be  oon- 
stipated.  Tbe  patient  siifrers  pain,  be  vastee,  and  niay  even  dic  nefOTe  uny 
•eoondaTydepGfut8sl)ow  tbemselTea.  WheD  ihe  tum&ur  it  in  the  arntm  or  thr 
aiffmcid,  it  may  cause  cedema  of  one  leg  and  thn»nbo8is  of  the  exterual 
iluo  Tcin,  and  wbcn  it  ia  in  tbe  tranntrm  ccton^  we  must  caFeful]y 
distinguisb  it  from  an  enlarged  lirer,  carcinoma  of  the  greater  cnrrature  of 
tbe  atomach,  or  an  omeutum  puckered  up  by  aome  form  of  chronic 
pMttomti&  Tlie  implication  of  other  organa  by  direct  spread  of  tbe  grouth 
rarelj  gives  rise  to  any  sjmptoms  by  wlucl)  it  can  be  recognised.  In  verv 
rare  cases  of  carcinoma  of  the  laige  intustioe  a  tistaloaa  tract  is  formeii, 
which  opcns  eithcr  into  the  stomach,  the  doodenum,  or  some  adjacent  coil 
of  small  intestine.  lu  rare  instances  the  careinomatons  grovth  nJoesRte« 
dircctly  iuto  the  peritoneul  cavity, 

Wo  now  {lass  on  to  the  deecription  of  the  »econd  gronp  of  cases  of 
malignant  diflease  of  the  colon,  namety  thoeo  in  which  lhQ  gro^th  producn 
ohtiruttion,  Tbis  varietj  of  groirth  ia  uffnaUy  Umited  to  a  quit«  small 
portiou  of  tlie  bowel,  and  forma  an  annular  band,  encircling  tbe  vhole 
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circumference  of  the  afiected  pai*t  of  latestine.  The  gut  froni  the  outaide 
appears  8uddcnly  conetricted,  aa  tliough  some  one  had  dmwu  a  tight  string 
iinnuid  it.  Tlie  atricture  is  therefore  quite  Darrow,  and  the  peritoneal 
covering  of  the  gut  is  uauaUy  thickcned  just  ovcr  the  atrictwre.  From  the 
inside  the  Btricture  appeura  ii8  an  amiular  and  coutracted  depoait,  the 
eurface  of  wluc!i  is  irregulurl}-  ulcerated.  The  atricture  may  bc  cxtrcmcly 
narrow,  so  that  often  Ihe  i.vouder  is  timt  tho  [mlicut  has  presented  so  few 
8ynjptoina.  Tlie  elTects  that  occur  beliiud  the  stricture  of  the  bowel  have 
alreadj-  been  deacribed ;  they  are  dilatation  with  hj-pertroph^  of  tlie  colon 
and  diatension  ulcers.  Tlie  presenee  of  theae  luakes  life  hazardous.  I 
reuiember  a  caae  iu  vvliich  a  siirgeon  wa3  to  have  operated  on  a  patient  one 
evening,  the  opemtion  was  put  ofi'  uutil  the  next  morning,  but  in  the  uight  the 
patient  died  from  porioratiou  of  adiatenaioa  ulcer.  On  the  other  haud,  in  very 
rare  cascs  the  opening  of  a  distension  ulcer  into  some  adjacent  viscns,  e.g. 
tlie  bladder,  haa  relieved  the  8yniptoma  of  obatruction,  or  au  ahacesa  may 
form  around  the  distension  ulcer;  this  absceea  bursls  extemally,  jmd  thus  a 
fic^al  listula  i»  iVinneil. 

"VVith  regard  to  the  locality  of  stricture  of  the  colon,  Treves  ^ves  the 
foUowiDg  table  of  100  easea : — 


Signioid  tipxuro 
Desceiiding  culun 
Spletiic  ilexure . 
Traiisvoi^se  colon 
Hnpatic  rtexure 
Ascending  cciion 
Cttjcuin  . 


A8 
11 
7 
7 
9 
2 
6 

100 


The  symptomi  of  nialignant  stricture  of  the  large  intestine  are  as 
foUow :  the  patient,  \vho  is  U3uaUy  a  man  of  ovor  iifty,  8ays  that  for 
some  tiine  past  h^'  has  been  losing  Htiab,  and  that  he  haa  bcen  linljle  to 
attackB  of  abdomiual  paiu,  uot  alwuyB  severe,  aud,  to  begiii  with,  onIy  comiug 
on  at  long  intervale.  The  attacks  get  more  and  more  frecpient,  and 
gradually  there  may  be  conatant  i>ain  \vith  esacerbatious.  Concurrent  with 
these  ajTnptoma  difiiculty  of  keeping  the  boivels  regular  appears.  There  are 
attacks  of  constipation  \vhiuh  are  at  tirst  ea5ily  relieved  by  aperienta,,  but 
as  tirne  goea  on  the  patient  has  to  take  more  aud  more  aperienta,  uutil  at 
laat  he  comea  to  a  tUictor  because  nothing  that  he  takes  wiU  uulock  the 
boweU,  aud  tlieu  he  begins  to  suHer  from  ahdominal  diatcnsiun,  nausca, 
with  eometimes  actuul  vonuting,  lo&s  of  appetite,  and  furred  tODgue.  But 
tliis  by  no  nieans  completes  the  picture,  for  one  of  the  moat  atriking  things 
about  nialignaut  diseaae  of  the  large  bowel  is  that  these  attacks  of  con- 
stipation often  altcniate  with  attacks  of  diarrhcea.  This  is  due  to  the  fact 
that  the  retention  of  fiucea  above  the  stricture  seta  u]>  a  colitia.  Thus  it 
folIows  that  iiTegularity  of  the  bo^vels  is  one  of  the  strikiug  features  of  this 
ilisease.  The  motioua  are  often  very  characteristic.  Thua  when  solid  they 
may  be  altered  in  ehape  and  also  of  small  circumference,  owing  to  ha^'ing 
IMtased  through  the  atricture ;  occa8ionally  the  patient  describes  them  as 
tape-like  or  pipe-like.  Too  much  stress  is,  ho\vever,  uaually  laid  upou 
the  shape  of  the  motions,  for  it  must  bc  remembered  that  their  shape  is 
for  the  most  part  acquired  iu  the  rectum.  But  wheu  diarrha;a  is  prcaent, 
the  motions  are  commonly  fcul-smelling,  contain  mucus  and,  it  inay  be, 
necrotic  fn^meuta  of  j(rowth.  "VVliether  thero  is  constipation  or  whether 
*Uarrhcea  is   present,  blood   is  often  seeu  in   the  motions.      The  roetiuu 


is  ofton  aUtcd  to  be  ballooned,  that  is  to  s&j,  when  tho  Hnger  is  introduced 
through  the  auua,  the  rectum  is  fouiid  to  be  ejupty,  aud  mo  diluted  that  the 
finger  caa  scarcelj  reach  the  vvalls,  vvhich  aro  perfectljr  amooth.  The  cause 
of  tliis  coudition  is  ijuit«  uuknovvn ;  it  is  not  alwa}'B  presunt  in  lualignant 
disease  of  the  colon.  aud  it  may  be  tuet  with  iu  ottier  conditions.  The 
abdomen  is  often  verj  distended,  and  visible  coils  of  inti^stine  inay  be  eeen 
coDtracting  through  the  abdoiiiinal  |>ariete8.  Tliese  are  often  more  easily 
visible  the  longer  the  čase,  for  hypertrophy  of  the  muscular  coat  of  the 
distcnded  boweT  renders  them  especiall^  conspicuous :  but  it  is  hy  no  means 
neoeasarj  that  the  boweIa  shouM  be  hjpertrophied  for  them  to  be  %'isible,  for 
I  bave  seen  them  well  murked  whcn  obstniction  )iud  oniv  exi8ted  t\v-euty- 
four  hours.  Sometimee  a  tumour  cau  be  felt  through  the  alidomiual 
parietes.  Tliis  is  more  often  fn.^cal  aocutimlution  ihan  growth.  If  the 
growth  eKtetids  low  down  enough  it  may  be  ^H^tsible  to  feei  it  {ler  rectum, 
and  it  maj  be  that  attcnttoD  is  directcd  to  the  fact  that  the  bowel  cannot 
bold  a  copious  euema.  FnKiueut  rumbling  aiid  gtu^ling  signs  are  hcard 
in  the  abdomen.  In  the  grotip  of  coses  uow  beiug  deacribed,  iutestinal 
obstniction  occur^  sooncr  or  later,  and  it  is  important  to  remember  that  even 
iu  a  chrunic  coudition,  micli  as  malignant  diuease  of  the  colon,  the  signs  of 
inteetinal  o>*struction  may  come  on  acutely,  and  as,  furtlier,  the  sigoe  of 
malignant  diseaseof  the  oolon  may  be  unoblrusive  uutil  acute  obstruction 
eeta  in,  serious  miatakes  in  diagnosis  are  by  do  means  unoommoDly  made. 
Thos  I  have  seen  a  čase  wbicb  wa8  really  oue  of  acute  intestinal  obstruction 
due  to  malignant  disease  of  the  colon  callcd  acute  peritouitis;  but  as  a  rule 
the  intestinul  obstruction  is  chronic,  aud  the  palieuts  give  a  cloar  history  of 
malignout  disease  of  the  colon.  Sarcomata  and  iimooent  ttunours  of  the 
colon  are  too  rurc  to  call  for  mention  here. 
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TiiK  operatiou  of  colotomj,  or  the  formaiion  of  un  artificial  unus.  is  under- 
takeu  for  certain  grave  maladies  of  the  rectum  and  of  olher  parte  of 
tlte  largo  intestinc.  and  the  modes  of  exocutiu|,'  the  oi>erution,  aud  the 
plače  at  whicb  it  is  to  be  performed,  dopcnd  themsclves  on  the  naturc 
and  the  degree  of  grarit/  of  the  ailment.  Formerly  colotomy  was  n^arded 
as  on  operation  to  be  postponed  until  obstruction  was  complete;  now  it 
is  more  gencmlly  useil ;  it  should  not.  bowever,  I«  employed  vithout  duo 
consideration. 

Inimcationh  fou.  Canccr  of  tho  nsctum  and  of  other  portions  of  the 
tarae  intestine.and  a/riciura  aud  ulcfration.  vihelher  tut)erculoUB,  Byphilitic, 
or  djsenteric,  etc,,  sometimes  combined  with  rztensive  jUtula,  are  the  main 
dinnntffi  that  call  for  colotomy,  pn>vided   that  iatcetiunl  aoastomosis  or 
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reaectioD  of  the  elricture  is  touod  to  be  impossible.  The  chief  couditiona, 
bendeci  obstructiou,  wluch  ma.y  ueceasibatc  colotomjr,  are  great  pain,  severe 
Juemorrkage,  and  iutense  oud  peraislent  diarrhasa. 

WheD  the  growth  or  stricture  caueing  the  obstructioo  ia  withiD  the 
rectum  it6  exacb  position.  can  be  felt,  aud  the  surgeon  oan  determinc 
\vhether  to  adopt  other  means  or  to  resort  to  colotomj;  but  when  the 
obstniction  is  in  any  otlier  portioa  of  tlie  large  intestine,  unlcss  a  growth 
caa  be  delinitely  diacovered,  it  is  wi8e  to  make  an  abdoniiual  exploraUon,  bo 
OB  to  find  out  tho  positiou  of  the  obstniction  and  the  beet  mode  of  deoling 
with  it. 

In  some  forma  of  canccr  of  the  rcctuiu  and  other  forms  of  ulceration 
the  great  pain  caused  hy  fiecee  passing  over  the  grovvth  or  into  hstuUe 
about  the  buttocks  of  itself  necetasitates  colotomf . 

The  severe  and  dangeroiis  hremorrhuge  cauaed  by  the  paaeage  of  fitces 
over  very  vascular  growth9  uiay  sometimea  demand  colotomy. 

Colotomy  ia  frequently  required  for  pt^rsistent  diarrhcea  ariaing  from 
cancer  of  the  lower  part  of  the  sigmoid  flexui^  aud  of  the  upper  i^art  of  the 
rectum,  or  from  a}']>hilitic  or  tuberculons  ulcemtion,  not  only  of  the  lower, 
but  alao  of  the  n\i\)eT  j>arte  of  tlie  large  intestine.  In  auch  ulcerations, 
tuberciUous,  8>i)bilitic,  or  dj-senteric,  colotomy,  performed  above  the  diaeusetl 
portion  of  the  gnt,  vriU  Htay  the  diarrhcea. 

Colotomy  falls  uuder  tliree  heada,  namely  Uifjuinal  colotomy,  Icft  ur 
right,  Imnbnr  colotomi/,  left  or  right,  and  transverse  colotomy.  The  left 
inijitinal  and  the  left  lumbar  operations  are  far  the  most  frequont,  and  a 
general  preference  may  be  given  to  the  former.  The  opeuing  being  in  front 
in  inguinal  colotomy,  it  can  be  attended  to  by  the  patient  much  more 
caaily  than  ia  the  caae  in  the  lumbar  regiou,  and  a  )>ad  or  trusa  can  be  more 
i'eadily  adjusted.  The  importance  and  pos8ibility  of  being  able  to  procui-e 
a  gooti  Bpur,  and  so  preventing  fa^cea  from  passing  l)elow  the  colotomy 
opeuing,  are  slroug  pointa  in  favour  of  tlie  ingnimil  uiethod.  E8peciaUy  ia 
thia  tlie  čase  if  Ihe  colotomy  haa  been  done  for  the  relief  of  pain,  haimorrhage, 
or  diarrhasa. 

Again,  a  s^\\x  can  alway8  I«  made  in  the  inguinal  region,  but  thia  is  not 
80  in  the  lumbar  region,  aa  often  the  gut  i3  too  firmly  fixed  to  the  loin,  oud 
at  too  great  a  depth  from  the  surfacc  wound. 

For  tranaverse,  right  lumbar,  and  right  inguinal  colotomy  the  rule  ia  to 
perform  the  colotouiy  immediately  ahiove  tlie  strictui-e,  or  etricture  with 
ulccnition,  if  auch  bc  clcarly  indicated.  In  unccrtain  cases  a  median 
abdomiual  exploration  should  firat  be  uiade,  and  when  the  aeat  of  the 
obatruction  is  found,  the  colotomy  should  bo  done  above  that;  thua  for 
diaeaae  aboufc  the  aplenic  flexure  of  the  colon,  tranaverse  colotomy  is  the 
besC ;  for  disease  at,  or  extending  up  to  the  hepatic  llexure,  right  lumbar 
colotomy  is  preferable;  for  diaeaae  lower  down,  right  inguinal  colotomy 
should  be  cboscn.  If  the  exi)loratory  opemtiou  liaa  not  had  definite  reaulta, 
right  inguinal  colotomy  is  the  l)eat,  so  that  t!ie  surgeon  may  work  well 
above  the  diseaaed  part  of  the  large  intestine. 


Operations 

(a)  Left  Ingitit\ai  CotoUtmp.—ln  left  inguinal  colotomy,  about  an  inch  and 
a  iialf  Loidde  tho  loft  aaterior  superior  tspine  of  tho  iliuno,  and  parallel  with 
Poiipni-t'a  ligament,  tho  skin  and  ctlluliir  tissue  are  divided  by  an  ineisiuu 
not  more  than  two  inchos  in  length,  and  uEten  less.  Tlie  muscles  are  dindcd 
down  to  the  subserous  areolar  tisfsue,  which  is  torti  througli,  the  i^rituneum  in 
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opcued,  the  liu^er  is  intruduoed  iato  the  opcnlng,  and  the  deep  Btructurea  are 
divided  with  iiciKsont  up  to  the  extent  of  the  skin  wound. 

My  fomier  practiee  wiu  to  stitch  the  parieUil  i^ritoneum  to  the  skin  ;  now  1 
Chiiik  it  vi-bfer  not  to  do  this,  as  it  was  »hovn  by  the  Ul«  L)r.  Grcig  Snutb  that  a 
much  bett«r  union  ia  obiolned  whe.n  the  poritoneum  coverinf^  tho  gut  unitce  to 
muscles  and  celi ular  tissue,  thnn  when  peritoneum  Irocomes  onited  to  pcritunenm. 

The  gttt  is  Kought  for  and  luvught  to  the  sui-face,  and  is  at  once  recogniscd  to 
be  large  intestiiie  by  its  Kmgitudinal  bandn  and  appt^udiix*ji  epipluica;.  VVhile  it 
is  beld  out  uf  tlic  w(Hind  the  menentor/  tixiiitic  it  to  the  back  of  ibe  abdoiueu  is 
aought  for.  Tlion  through  the  meetenu>ry,  just  as  it  joinK  the  gut,  a  pair  of 
•Spenoer  Wells'B  forcejis  (closed)  Are  pAssod,  and  these  forcecis,  [lerforating  the 
nio8entery,  are  allowed  to  restaoroen  the  wound  in  the  abdominal  wal].  They 
thu!«  supi>ort  the  gut,  and  prevent  it  from  Miuping  Itack  ngain  into  the  abduiuen. 
The  haniile  uf  the  forcepa  snould  point  towara  the  niiddle  line  ;  the  apcx  or  point 
of  the  forccjKi  should  point  outwards. 

A  suturo  ia  then  iNissed  through  the  serous  and  muscular  coata  of  the  buwel, 
iiud  tlirough  the  skin  at  tlie  uppcr  and  lower  angte  of  the  akin  wound.  If 
iiece8sar>|,  three  or  four  other  »uturos  niay  bo  used  in  like  manner  to  unite  the  gut 
to  the  skiu  almut  othcr  uart-s  of  the  vouiid. 

I  now  usc  forceps  rather  tlian  a  glass  rod  or  the  mesenteric  stitch,  as  they  are 
not  KO  likely  to  slip  uut,  aa  u]ay  hap|)en  \rhun  the  glass  ntd  \h  used,  or  tear  through 
prematurely,  as  is  at  times  ttte  čase  with  the  mesenteric  Btit<'h. 

It  U  most  Important  that  these  forceps  sliould  t«  kept  through  the  iuefient«ry 
behind  the  gut  for  at  Icast  ten  dayH,  aftor  which  they  are  removed. 

lu  from  tweDty-four  bours  to  three  da^s  after  the  operation,  the  gat  is 
opcDed  by  a  bransverse  iucision  over  tho  forcope  and  porallol  to  thcm.  It 
should  be  made  ODly  long  eaough  bo  as  to  allow  flatua  or  liquid  ffecee  to 
pasBout. 

In  aboui  teu  dayB'  tirne,  or  looger,  if  the  umon  betweeD  the  ^mt  and  the 
wound  doea  uot  appear  to  bc  Tery  stroDg,  the  cotirc  gut  is  cut  through  in 
H  transverse  dircction,  the  inciaion  going  through  tho  opeoiog  made  to 
let  out  llntua  and  ffeces.  This  cut  is  carried  aowD  to  the  clip  forceps 
through  the  niesentcij — in  fuct,  it  ttbsolutely  divides  the  gut  across,  and  thua 
frees  the  t'oree|>H.  lJy  cutting  down  on  to  the  forceps,  one  cau  make  sure  that 
the  gut  is  really  di\*ided  in  two,  for,  as  preAiou8ly  8howD,  the  forceps  al  the 
original  operation  are  pasaed  througli  tho  meeeutery  behind  the  gut. 

By  the  cuttiug  the  gut  transversely  there  is  no  paiu,  aud  Uttlc  or  no 
bleediug,  as  the  nerves  and  vessois  run  transrersoly  round  the  gut 

The  csseutial  point  of  the  operation  is  to  prevent  fseces  paasing  below 
the  artificial  iuguinal  oponing,  and  to  etfect  thia  the  gut  is  fixed  up  by  the 
forceps  through  tho  mf-wut€ry — in  other  word9.  a  epur  is  procured.  Vuless 
this  is  obtaiued  thei'e  vnU  not  \>e  an  artificial  anus,  bat  a  ffccal  fistula« 
beyond  which  ficces  \'nus&  into  the  distal  portiou  of  the  gut.  Tlius  the  fa-cal 
irritatiou  ia  continued,  and  the  operation  haa  failed  in  one  of  its  objecta. 
But  whcn  a  propcr  spur  is  uuule,  faooes  paas  through  the  inguinal  opening 
only,  aud  canuot  enter  the  distal  end  of  the  intestine. 

(b)  Right  inguinal  cototomt/  is  pcrfonued  by  the  same  iucision  as  on  tho 
left  aido,  but  this  incisiou  should  be  lower  do\vn  and  nearcr  to  Poupurt^s 
Ugament.  Tbe  Ciocuiu  is  tho  rcgiou  to  bo  opencd.  The  quedtiuu  of  a  spur 
con  a  over  arise. 

In  casee  demuuding  tliis  operation.  when  the  ocecum  is  very  distended, 
Paurs  tube  is  of  very  great  servioe.  The  peritoneal  cavity  is  opcnod,  aud 
tbe  oiocum  is  dravn  into  the  wound  and  incisod ;  a  small  PauFs  tube  is  at 
ODoe  inaerted.  and  the  ca^um  tied  around  it.  To  the  free  end  of  tbe  gUui 
tube  a  drainage  tubo  ia  attachod  to  canj  tho  fa^ooe  away  to  some  vetiel 
romote  from  the  vround.  More  stitchee  are  usod  to  fix  tbe  csLOum  to  tho 
odgo  of  tho  vround.    Tho  raul'a  tube  is  romo%-ed  in  a  fow  days,  wben  the 


ccecuui  is  well  glued  up  to  the  surface.  Paul'B  tube  &houId  be  used  ia  ali 
parts  of  the  Ifirg«  inteatine  when  distension  ia  great  and  it  is  neceaBaij  to 
opeu  the  gut  at  once. 

(c)  Lumbar  eolotomy  can  be  performed  in  several  ways,  the  dircetion  of 
the  incision  and  the  mode  of  fixing  up  the  gut  being  the  maiu  subjects  of 
difference. 

The  bcst  incision  for  tinding  the  colon  is  one  with  its  ceutre  half  an  inch  postcrioi* 
nnd  midway  betwe(>ii  the  anterior  supenor  and  posterior  superior  spines  of  the 
iHum,  and  nudway  betweeu  the  laat  rib  nnd  the  crest  of  the  ilium.  From  this 
poiut  C^Uiseu  U8e<l  u  verlical  inciston,  but  the  lerigthof  this  is  limitecL  and  it  ih 
iint  cas}*  to  work  down  upon  the  gut.  More  room  ia  given  in  difficult  casea  by 
Amua8at'B  transverse,  and  hryant's  obh'que  inclsion. 

Half  au  muh  behin<i  the  iK)int  de«criIxHl,  and  witli  its  centre  over  the  chosen 
Bpot,  an  inoision  (oither  tninaverae  or  oblicjue)  is  made,  not  longer  tliau  two  inches, 
foi*  otherwiae  th«  gut  niay  be  mi»t.sed.  The  skin  and  cellular  tirisue  are  di^ided, 
and  the  muscies  expostid  and  quick]y  di^dcd  till  the  fascialumbonmi  is  reached. 
This  is  o[)oncd,  ann  the  quadratus  lumburam  is  cKposcd  at  its  anterior  cdgc.  The 
edgee  of  the  wound  are  retracted,  and  the  fat  aruund  the  kidney  and  the  foRcia 
lumborum  is  opened  up,  Then  tUc  Rut  will  bulgo  into  tlie  vrouud,  if  it  ia  dis- 
teaded  and  ha«  no  incscutery.  In  stniightfarvairl  cjlscs  it  vili  Ik  recoguised  to 
be  tho  ciilnn  by  its  l>etng  uncorf  red  hy  the  peritoneum  ;  for  if  the  pcritoncuni  m 
opened,  peritoneum  will  Im;  seeu  surruunding  the  gut-,  and  tlie  longitudinal  hands, 
and  the  appendioes  with  these,  will  hIho  \v6  visilile.  The  coUni  is  then  brought  to 
the  surface,  and  atitched  ali  roiind  to  the  alrin  wonnd  with  ititen-ujita.!  i»utures, 
vhich  should  pierce  tlie  mu8cular  coat  ouly,  and  not  perforate  the  gut. 

But  rarely  is  this  actual  preaence  of  the  colon  niade  absoliitelj*  certaiu 
\vithoiit  opcning  the  peritoneum,  and  tlie  dil!iciilties  arise  from  tho  positiou 
of  the  inteatine  in  relation  to  its  peritoneal  covering  and  leuglh  of 
mesentery.  In  vrhat  vras  formerly,  but  erroueouslj',  supposed  to  be  the 
general  positiou,  tlie  peritoneum  covers  only  half  or  t\vo-thirds  of  the 
circumfereuce  of  the  gut,  leaving  the  jMisterior  part  uucovered.  with  the 
iutestine  bound  down  to  tho  loin,  If  no  longitudinal  bund  is  seon,  thcre  is 
■d.  dauger  of  opening  the  small  inteatine,  or  even  the  stomach,  iiuagining 
that  the  large  intestinc  is  being  dealt  with.  I  am  therefore  stronglj  of 
opiniou  that  one  shoiUd  iutentionalIy  make  a  small  incision  in  the 
peritoneum  towards  the  inner  part  of  the  wound,  and,  by  tinding  intestine 
\vitli  longitudiuiU  bauda  or  appondices  epiploicse,  becomc  certain  that  the 
large  intestine  has  becn  reacheil. 

In  a  stHJond  conditiou,  where  tlie  colon  is  entirt3ly  Riirrounded  by 
]:ieritoneum  and  has  a  mesentery,  it  cannot  be  reached,  nor  can  tlie 
longitudinal  hands  be  seen,  without  first  opening  the  peritoneal  cAvity.  By 
the  index  tinger  inscrted  into  the  peritoneal  cavity  the  gut  can  hc  felt  and 
hooked  up  aud  sutured,  ns  abovc  dcscribed,  into  the  loin  wound. 

In  a  third  comiitiou  the  me8entery  is  very  long,  aud  the  intestine  niay 
alter  its  positiou  in  the  ahdomen  so  as  to  bo  on  the  side  opposite  to  Ihat 
in  which  the  incision  is  made.  Trior  investigntiona  failing,  the  extemal 
wound,  and  the  peritoneum  to  a  corresponding  extent,  must  be  enlarged  so 
as  to  adrait  the  hand,  aml  a  search  is  made  for  the  spicnic  or  for  the  hepatic 
flexure  of  the  colon.  From  one  of  these  pointa  the  colon  can  be  found,  and 
brought  to  aud  iixed  to  the  skin  wound. 

Kight  lumbar  colotomy  is  performed  in  tho  same  way  and  with  the 
same  difBciilties,  as  the  mesentery  is  nsual]y  fAirIy  long,  and  therefore  it  is 
most  important  to  open  the  parietal  peritoneum  to  make  sure  that  the 
large  intestine  is  being  dealt  with. 

(d)  In  the  iTifrequent  operation  of  tranmeitf.  coiotami/  the  rectus  muscle  just 
alx>vo  the  umbiliciLs  is  expo6ed  and  the  posterior  part  o£  its  sheath  iucised,  and 
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tlie  peritoneum  19  picked  up  and  divided.  and  thcn,  as  in  ingulnal  colotomj,  the 
larKe  int^stinc  must  Vie  found  nnd  recognised  by  iU  loagitudinal  bands,  and  then 
puilivl  forward  atid  Hxc<I  ouUiile  the  abdomcn.  The  eut  is  secured  to  the  skin  by 
suturcs  ttirough  the  peritoncal  and  mu.scular  caab&.  The  incisii^a  sliouM  alwaya  be 
lar^e  enough  to  admit  the  )ntnxluction  of  the  hand  into  the  abdoracn,  tu  make 
»ure  that  the  colotomj  ia  beinK  done  above  the  utceratioa  or  stricturo.  Then  the 
lower  |>Art  of  the  WQund  is  brought  t^^getber  us  in  aljdoiuinal  section,  the  upper 
two  inches  are  troated  as  in  inguinal  <L<olotomy,  and  through  tliem  the  transverse 
colon  ia  brouglit  and  fixed.  When  a  spur  is  pequired  to  prevent  faves  pasKinf 
beyond  the  opening,  n  cUp  cau  be  put  behlnd  the  gut  aa  in  the  inguinal 
operatioD. 

Aftek-trkatment. — For  ali  the  fonns  of  colotoiny  the  after-treatment, 
mtUati^  mutandis/ia  the  same.  After  the  operation  the  patieul  is  put 
back  to  bed,  l/iag  on  the  back.  wibh  the  tiead  low  and  a  plUnw  placed 
betvreen  the  knees.  The  use  of  opiates  is  diaeuaded,  iinlcss  necceaitated  by 
very  great  ^lain,  restloasneas,  or  severe  purging.  For  the  tirat  twenty-foiir 
houn  aa  little  food  aa  posaible  is  givcD,  the  preference  1>tiiag  for  nuirieot 
eoemata,  whca  possiblc,  or  soda  aud  milk,  weak  tca  for  ^ashing  out  the 
uioath,  and  brandy  and  water  in  rare  caaes  of  faintneaa. 

Several  points  ehould  be  noticed  on  the  firet  visit  on  the  erening  after 
the  operation.  Tain  in  the  back  may  be  remedied  by  Lurntng  the  j^iticnt  on 
the  aide  oppoaite  to  tbat  on  which  the  oolotomy  has  bcen  perforuied,  not  ou 
the  same  Hldc  Aiiy  probable  bronchitiH  may  l>e  urevented  by  the  patient 
beiug  propixxl  up  in  bed.  If  wind  cuuses  much  distentdon  or  tinnpaniti«, 
the  bandages  Bliould  be  looBene<i ;  or,  if  necessar}'.  the  dr&Hsing«  may  be 
removed  and  the  gut  alightl}'  punctnred  with  a  lancet,  so  that  tlatua  toaj 
escapo.     The  auestion  of  the  passage  of  urine  should  be  seea  to. 

Tlie  next  diij  the  dressiugs  are  left  undisturbed,  and  the  diet  is  stili 
kepi  meagre  and  liquid,  l>eef-tea  being  permisaible. 

The  second  day  aftor  the  operation  the  dreseings  are  removed^  and  the 
gut  is  opcned  by  aciasors  for  about  one  or  one  and  a  half  inchca  in  a  trans- 
Terse  direction  of  the  gut  to  aUow  of  the  escape  of  wind  or  faeoes.  This  may 
be  done  earlier  or  deferred,  uccording  to  circuuistanees.  Any  amall  veaaels 
that  blood  are  clipped  or  ligatured ;  slight  ooziog  of  blood  is  allowod  to  clot, 
abeorbent  wool  is  applied  to  the  \vound,  and  dry  gauze  is  used  as  a  covering. 
After  this,  diet  can  l>e  freer,  (i»h  being  allo>ved  tir»t. 

The  day  after  the  gut  has  been  opened  the  bowelB  should  be  made  to 
act,  oastoT  oil  or  liquorice  powder  being  administered.  Any  impaction  or 
hord  ffficee  that  block  the  way  should  t>e  carefully  lirokeu  up  with  the 
finger  and  olive  oil  iujocted.  The  wound  is  dresscd  with  wool  saakeil  in 
any  antiseptic.     ThL'ncefor\^'ard  the  bowelfl  must  bo  carefuUy  kept  open. 

In  teu  days'  tirne,  when  the  bowelH  hnve  been  well  emptied,  the  gut 
should  be  cut  acroas  aa  showu  in  the  deecription  of  the  inguinal  operation. 

A  little  later  the  putient  may  rise  from  ImkI  and  lie  on  a  eofa.  with  the 
colotomy  opening  dreseed  with  ointmeut  and  supportcd  by  a  pad  of  vrooL 
Any  tendeacy  to  coutraction  about  the  proximal  opeuing  of  inguiual 
colou>my  is  correcled  by  the  daily  jMiasjige  of  ihe  fmgwr  into  the  upper 
opening,  the  lower  one  tieiug  allowed  to  contruct  aa  mucIi  oa  poesibla  Old 
fffloefi  lodged  in  the  lovrer  bovrel  inay  cause  rectal  irritation.  Theae  shouJd 
be  diipoeed  of  by  irriguting  witli  wuter  into  the  lovrer  of  the  two  oriflcos 
toirarda  the  rectum,  uud  then  from  Iho  riK^tuni  through  the  lower  oriticc. 
In  a  short  tiine  the  lower  {lortion  of  the  gut  vriU  oontraot  and  bocome 
m«rely  a  paauvo  in\m. 

Id  altout  tliroo  veeks  the  patient  can  walk,  wearing  oither  a  tniss  or 
abdominol  biindage.  The  bovrols  should  be  uiade  to  oct  id  the  luorning,  a 
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kidney-Bhaped  bowl  being  placed  under  the  colotomy  opening.  After  leffc 
luiubar  or  left  inguiual  colotomy  the  motiona  are  uaually  quite  soUd.  After 
trana\'erse,  right  luml>ar,  or  right  ingiiinal  colotomj',  through  which  the 
action  nf  most  nf  tho  largc  inteatine  is  8t<tpped,  the  colotoinj'  openiag  iMjing 
BO  cloBe  to  the  emall  inteBtiue,  the  fa^ces  are  coueequentl7  Iiquid,  or  semi- 
liqiiid.  This  aftcr-result  tells  against  the  three  higher  oporutious,  and 
poluts  to  the  advisabilit.v  of  doing  the  colotomy  as  low  dovva  tlie  krge 
intestine  as  is  consonant  with  the  position  of  the  disease. 
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ruvsiOLOGT  OF  NoRMAl,  CoLOlTR  V18ION.  —  The  camplex  aubject  of 
*'  colour  riaion  "  lies  on  the  Ijorderland  bet\veen  the  reabns  of  Phy6ic8  and 
Phy8iology,  and  au  intelligent  epprctuation  of  its  inauy  problcms  deuiands 
on  acguaintance  wilh  botli  the  phy8ical  and  phjsiological  sidcs  of  tho 
quostiou. 

Physical  Considerntiofts. — The  ^'a^iolla  physiuil  forcea  in  nature  which 
emanate  directly  or  iiidirectly  from  the  8un  are  regarded  by  rnodero 
phyaidsts  aa  the  expression  or  outcKime  of  uuduhitiona  or  wave-Iike  motiona 
propagated  in  the  hj-potlietical  aU-per^'ading  nie<ULmi — the  ether.  Theee 
nndulations  vary  coiiKidera,bly  in  length  and  frcqiiency,  and  in  the  associated 
phyaicul  ellects  \vhicli  they  priMiuce  upon  animate  and  iuanimate  uature. 

Aitcending  tlic  scalo  of  othcrcnl  djsturbancc  from  tlin  long  waves  of  compara- 
tivcly  8low  oscillation  to  tho  shortest  and  most  ropid  unduUtiona,  modern 
physicista  assume  the  esUtence  [in  se<(ueiice)  of  ethereal  rays  possessiug  elttctro- 
lUHgiietie,  theniiic,  phologeuic,  uud  uctiiiic  or  chunucal  properties.  Tlie  lirst  and 
lHt>t  ^fuuut)  lA  this  aeiies  appear  {iu  the  preaeut  atate  of  our  knuwlcdge)  to  be 
di-vfiid  or  cflect  on  the  human  organism,  or,  at  least,  ve  do  not  noss«ss  an^ 
bpccialiscd  i'oceptivc  sense-ornji  confernng  un  us  a  consciuus  knowlc>ago  of  their 
existence.  Tlie  highly  spcciolised  uorve  endings  of  tbe  skiu  and  retina,  huwever, 
provide  the  appropriate  roceptive  chuiincU  for  those  pl)yisical  stimuli  vvliieh,  by 
some  peculiar  and  unknown  tntiisformntiun  thcrt^in,  enaow  us  witli  the  fHcu]ty  for 
the  conscious  perception  of  heat  and  light  At  present  we  are  onIy  conccrnod 
with  the  photogenic  ethercMil  rAys,  in  so  far  as  a  coneideration  of  them  is  cs&eatial 
to  the  comprehension  of  the  physio]ogy  of  norniol  colour  vision. 

As  above  premiaed,  the  sun  is  the  greut  source  of  natural  Ught  in  our  uiuverse. 
and  tlie  who]e  of  the  photoitenic  rays  thencu  emitted  are  (X)llectively  apprcciatod 
by  us  Hs  the  šolar  white  lignt.  This  apparently  sirapto  light  is,  howevnr,  of  a  [*om- 
posite  character,  for  liy  ineans  of  the  s|ioctroscope  it  can  be  ftnalystHl  jnt*>  several 
component  and  furthcr  indivisiblo  pnrts,  constituting  tho  duiined  culours  of  the 
Bpcctrum  with  tho  multitudinoua  vuriety  of  liue  or  colour-tone  resuhing  from  thelr 
gradual  transition  iuto  each  other.  lu  tho  hght  of  tho  now  iiniversa.ny  acroptcd 
undijUtory  theorj-,  tliis  phcnuiiieoon  of  spccti-al  colour-disperaion  depcnds  upoa 
thfi  constitutiori  ot  the  si»l(ir  whito  hght,  which  is  composed  of  iDauy  groui«!  of 
ethei-ea!  raya  correspouding  to  the  indi^ndual  colours,  and  varjing  in  ihcir 
vibratory  rato  and  vave-lengtii,  and  ac-cur<Jing!y  in  their  refraiigibuily  by  re- 
fractive  media.  Colour,  thereiore,  in,  the  phy8iial  equivaleut  of  wave-lengtl»  and 
frequency,  and  in  acoordance  with  these  attribut^  the  related  rajs  produce 
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corre5pondiDgly  dificrent  impressions  npon  the  reoeptive  retiim,  which  the  inter- 
prt'(«tive  mind  appreciates  as  variation  m  colour. 

It  luis  bei'11  fXperirnenUiUy  detcirmined  tlmt  the  raage  of  our  approcUtion  for 
photf^eiiic  wavfs  lx'gins  wlien  tlie  etlipreal  vibnitions  number  abom  four  hundred 
billioiu  per  soeond,  and  the  wavo  length  is  aix>ut  V/K)^^'  (which  is  eciuivaleDt 
to  the  Kosation  of  red),  and  continues  through  the  series  of  increa^ing  vibrations 
(reppeaented  by  orange,  yellow,  gi-een,  blue,  and  indigu)  uotil  the  rate  of  oscUlation 
haa  iiicreased  U)  about  etght  hundrud  billiuas  per  sccoiid,  and  the  wavc-lcngth  haa 
inversely  diminished  to  about  380  /ifs  when  the  nensatiun  of  ^noiot  is  produced. 
Be^ond  this  point  their  peroeption  as  light  cea^es,  aud  they  mamiest  their 
existeQce  by  the  possession  of  actintc  or  chemi<»il  pmperties. 

Upon  this  coinpound  character  of  the  šolar  ligltt  the  varied  phcnomena  of 
coluur  depend.  Colour  ia  not  (as  was  furmerly  ttuppot>ed)  au  inherent  auality  nf 
the  objects  ai'ound  ua,  hut  i&  a  pui'F>ly  aubjei^tive  Ketituition  produ«.*««!  in  tfie  RjMMjIal 
peroeptive  brala  centres  of  animate  creaticm.  The  infinit*>  variety  of  colour  seen 
lu  eitemai  objectji  depends  upun  the  solectivo  powor  wb)ch  such  objects  ]x>ase83 
of  absorbing  and  quenchinK.  lu  var>-ing  degrces,  certain  of  the  cLimpotient  spoctral 
ooloan  of  tn«  ooiupoeite  light  wliich  iUumiiuites  them,  and  retlcetiug  the  remainder 
to  the  peroeptive  seme  organ. 

As6ociat4Ml  with  cvery  colour  sensation  the  esistence  of  certain  diatinctivo 
attributes,  known  as  colour  coiiatanta  or  elementa,  can  always  be  diatinguis}ied. 
These  are  three  in  number;  — (1)  Ai«-,  (2)  pitritj/  or  tint^  and  (3)  hri'^/ititr«$, 
futninotiii/,  or  ahadf. 

Uuf  ia  synonymuiis  witJi  ethereal  wavo-lengili,  for  upoD  tlus  phyBical  factor 
colour  in  so1i>ly  (iependont. 

Pvriti/  or  fini  dejMinds  upon  the  absence  of  white  light ;  the  Icas  this  adiu)Xturo 
the  purer  the  colour. 

Jiru^/itnrsi,  luminotiUK  or  vfuide  dej>end8  objectively  upon  the  energf  of  vibra- 
lions  ot  the  eilier  partideH  ;  and  Kubjectively  upon  the  senaitiveness  oi  our  retina 
to  this  photogenic  phyiiical  Btiinulus. 

By  meaiitt  uf  tiiese  varyiiig  characteristics  or  qualitics  any  gi%'en  colour  can  be 
8ctentificaUy  defined  in  tenus  of  the  con&tant  spectral  oolours. 

Phy$iological  Comidtraiunis.  —  The  dclicabe  aud  c()mplex  uervoiis 
expansion — the  retina — is  destined  Ibr  the  aiuplificatioQ  aad  support  of  the 
ultimate  terminal  etcments  of  the  optic  corve  fibrils — tho  rods  aud  conee. 
The  phenomeaa  of  Purkiujc'B  ljgure»  aud  the  bliud  upob  cstablish  the  facC 
that  theae  are  the  caseutiu!  vi^iuil  colls,  to  which  (IhrougU  tho  iuuer  la}'er8 
of  the  relina)  the  i)hotogeDie  ethoroul  wavos  uiust  firat  penctralt;  lwfore  visual 
impulees  cau  ori>;iuate. 

Upon  these  ncrve  torminals  ihc  ethereal  impulses  of  froni  four  to  eight 
hundred  billions  per  second — the  phyaical  eqiiivalent  of  their  respectire 
cobar-seoBatioas  —  impiiige.  As  to  the  &uhBeqneQt  modifioation  aud 
qaalification  tboy  undergo  iu  the  romaiuiiig  rotiaal  lafera  we  aro  utterly 
ignorant ;  but  tliere  can  be  no  doubt,  fruni  the  anatom^  of  the  »tructure 
aud  the  relution  of  tho  optic  tniote  to  the  central  nen*oufl  8ystem,  that  the 
o1>acure  chauges  whicli  take  plače  iu  the  interveniug  retinal  layer8  are  of 
great  importiuioe  lo  vi8ion>  mth  ita  8ub6idiary  pereeptious  of  Ughl,  colour, 
aud  form. 

Tt  wnj)  fomier1y  BUpposed  that  the  receptive  roda  and  cone«  mechanically 
vihmttvi  in  uniiM<n  wilh  the  cubfcle  ethereal  undulutions;  but  surh  nipidily  uf 
vihration  of  organio  fonnnd  oloments  x%  inconceivable,  and  tliin  direct  tnumferenoe 
of  eiiergy  wilhoiit  ctiange  uf  fomi  ur  (]uality  wotiM  np^iear  to  be  phvsieallv  ini- 
poasible.  Ariart  fruni  tliiu  coriKifhTntiuii,  it  ia  (as  the  (.Vimmitteo  of  th<»  ilnyal 
Society  on  C  olour  VinJon  remark«)  "  diflicult  to  eimccive  thnt  tnattor  which  i»  so 
coniparntivoly  grtHu  ajt  tho  rmU  and  cone«  which  are  situated  on  the  retina,can  be 
niPnct«!  by  the  men:Iy  incchuniral  action  of  the  vibratiotu  <■(  light."  U  is  obviouii, 
tlinrrforu,  that  somu  lubtle  tr.-inhforrii»tiim  of  cnergy  ljt!tweeu  clheitial  vibratiooi 
and  viKuai  inipulie*  muKt  tjtkr  p[a«'e,  but  th«  nature  of  thiH  chaiigo  ia  largely  a 
uiutter  of  oonj«cture.  In  tlie  courm  uf  thij*  trAnsfornialion,  the  occuirencv  of 
c«rtain  phyri<ml  plumouiena  haJi  been  detinitely  e*itAbliflhea.      Holmgron   tirat 
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rec(M;nise<l  the  esistence  of  electrical  processes  ;  thcn  Boli  obaer\'ed  the  bleachmg 
of  tKe  retinal  colour  undor  the  inliuence  of  liglit,  whicli  Kueline  su)}S«quenlly 
dcmonHtrato<l  wiis  tiie  outcorne  of  a  cheinicftl  chaiige.  Again,  mechanica)  allera- 
tiooB  os  to  the  distribution  of  tlie  pigment  in  the  retinai  epithcHum,  and  in  the 
shape  of  Uie  visual  rods  and  con(>.s  ha^'e  also  been  observod.  Theae  variod  forms 
of  transforiiiation  of  energy  are  evidfintly  intimatelj-  aseociated  with  cach  other 
in  the  complex  visual  act,  which  iavolves  the  tninsformation  of  ethereal  vibration 
into  the  special  nenous  visual  lupultie. 

NervuuH  impulses  in  yeuei-al  aro  uow  considered  to  be  the  outcorne  of  moleculnr 
change,  generated  (through  th«  niedium  of  some  obscure  ehemical  process)  as  the 
re^ult  of  some  form  of  physical  utimulus,  and  propagatcd  along  a  ner\*e-fibre. 
In  the  special  nervous  impulse  under  considenition,  the  phygical  fstimulus  is 
pecuUttrly  subtle,  and  ihe  direct  transferenoe  of  ethereal  into  moleculnr  vibrationa 
IS  not  foasible  on  phy8ioal  ffrounds.  Whatever  the  mode  of  transformation  of 
Itght  energv  into  visual  impulse  mAV  be,  it  13,  as  vet,  boyond  the  range  of  t^ngible 
demonstration.  Hero,  howover,  the  "ehemical"  theory  afibrds  a  particularly 
applicablo  worfcing  hvpothesis,  adherence  to  which  is  certainly  solicited  by  the 
knowledge  of  the  ready  decomposition  of  many  cliemical  substances  in  the  presence 
of  light.  Thts  phuto-chemical  hypolhc.sis  assuuics  the  oxistence  of  complex 
unstable  and  thereforo  easily-HccompOfyib!e  visual  matters  in  or  around  the 
termina!  visual  colls,  which  (though  not  iiccessarilv  pigment«*d)  can  aljsnrb  light, 
but  which  do  not  genenite  visual  impulses  until  tieconiiM^ed  tiruler  its  inliuence. 
When  such  decomposition  oucurs,  ehemical  producta  are  foruied  vhich  are  believed 
to  exeite  molecular  changes  in  the  rotinal  elements,  which  changes  are  transmittetl 
henco  lip  the  nerve  aa  the  visual  impulses  of  light,  colour,  and  form.  In  orderthat 
the  incident  light  ma^  expend  its  enercy  in  provoking  the  necessary  intcrmodiary 
ehemical  chunge,  it  is  essential  that  the  photogenic  waves  be  Brst  arrested  and 
sbsorbed.  The  minuto  structure  of  the  retina  dcmonstrates  the  exiHtence  of  a 
speciallv  differentiated  brown  pigment— fuscin— in  the  retinal  epithelium,  which 
may  falfil  this  function.  Tlie  chief  pigment  of  the  visual  cells— tbe  visual  purple 
or  rhodopsin— waa,  when  first  discovered  in  J876,  rcgarded  as  the  special  visual 
matter,  the  subject  of  photo-cbemical  decomposition.  Under  the  iafluence  of 
šolar  liglit  this  is  tirst  chang«^!  to  visual  yelIow  (santhopeinK  f^tid  subsequently  to 
lisual  whit^  (leukopsin) ;  wbile  mono-chromatic  spectral  colours  also  produce  the 

fhoto-cheniical  effoct  lesa  rapidly  in  proportion  to  their  absorption  by  the  purple. 
t  wa.i  naturftlly  believed  that  the  phvsical  liasis  of  vi.tual  impulse  and  colour- 
seasation  had  been  isolated  ;  and  the  ^ct  that  the  visual  etfic)cncy  of  the  rays 
correaponding  to  colour  is  relative  to  their  photo-chemical  eflect  upon  the  purple, 
incidentally  Icut  support  to  this  Ijclief.  Trie  idca,  huwevcr,  had  to  be  aimndoned, 
for  visual  purple  is  only  found  in  thn  itkIs,  is  quite  absent  in  the  eoneji  of  the 
human  fovea  eentralis  (where  vision  ia  most  acute),  and  may  be  natunilly  or 
artilicially  absent  in  uiiimals  which  see  well.  The  visual  matters  are  as  yet,  there- 
foro, of  pure]y  hypiilhetioa!  evistence.  Analogy  Bnggifats  that  stmie  sucli  sensitive 
matters  (which  are  prohably  cnlourlosa  and  have  thoreforc,  ao  far,  escape<l  detec- 
tion)  do  exist  as  the  physical  basis  of  visual  impulse.  Those,  by  varying  photo- 
chomical  decumpositioa  under  tlie  infiuence  01  light  of  certain  wave  lengths, 
generatc  correspondinp  impulses  in  the  retina,  whieh  in  accordance  >nth  their 
particuUr  characteristics  are  appreciated  hy  the  perceptive  visual  centres  as  the 
relative  colour  sensations. 

The  asBumption  that  the  retina  is  the  |K}rtion  of  the  visual  a^paratus  mainly 
eoncerned  in  the  dillei-entiation  of  nnrmal  colour -perception  is  renderod  very 
probable,  and  apparently  justiiied  by  consideratitms  which  may  Ije  thus  enumer* 
ftted : — 

Ca)  Law  of  Sj)eci^c  Energy  of  jVct-wj.— PhyBiological  research  enpporta  the  view 
that  ali  nerve- impulses  {actually  in  process  of  transmission)  aro  of  identical 
oharacter,  whatever  the  nature  (motor,  sensoryi  or  special  sonsory)  of  the  nci-ve 
may  be  ;  that  the  eflect  produced  by  the  impulse  in  any  given  ner\-e  deponds,  not 
upon  any  variation  in  its  structui-e,  but  upon  its  diflerentiation  to  a  special 
funotion,  implving  a  jmrticular  peripheral  t^^nnination  on  tlic  one  hand,  and 
asaociation  with  a  special  area  of  the  central  nervous  Rystem  on  the  other;  tliat 
the  ner\'e-tibres  themselves  act  as  iiiditTerent  conduelors  to  the  impulses  which  it 
is  their  nonnal  function  to  transniit;  that  impulses  in  aiiy  given  nerve  only 
generale  its  own  particular  effect,  whether  the  stimulus  applied  l>e  it«  noraial 
phjrsiological  one,  or  any  other  {chemiad,  mechanical,  or  efectrical)  capabic  of 
exciting  it.  Thus,  a  bIow  on  the  eye  or  section  of  the  optic  nerve  produces  a 
sensation  of  light ;  in  other  word8,  these  orude  mechanical  stimuli  can  only  be 
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appreciat««!  by  the  brain  a&  tbe  special  aenBation  whieb  it  u  in  tlie  habit  ot 
receiving  t)irouKl>  tliU  chaimeL 

Tliis  i^thcnonienoa  «tr*jiigly  suggesU  tbe  pi*oljftbility  Umt  tlie  cbemical  prooeaa 
vhicli  iiutiatc^  the  raolecular  change  tn  nenous  impulscs  is  identica)  in  aU  Dor\'os 
wbiit4ivt>r  thi*  natui-«  of  tbe  ex(:itin){  stliiiulus  inay  b»  j  whUe  tbe  logic&l  outcome 
of  tliifl  iis.su III ptioi I  is  tiie  non  U'tia>iility  uf  tbo»e  theones  wbich,  bv  supposisg  the 
iit^rv«  leriiiinat  to  uiidergo  ditlereiil  cnanKt^  aocording  tO  the  oofour  tttriking  it, 
endow  tbe  nerve-tibre  witb  tbe  fu<.-ulty  for  tranuntasion  of  a  vah«ty  of  nerve- 
iiupulac,  uud  make  the  brain  the  ditloivntiHting  organ. 

ponders  asserts  that  modem  i»hysiology  wiU  not  eountenanco  such  a  Wow, 
w)iile  the  researches  uf  Ooldischeider  in  tbe  deoionstration  of  special  denual 
nerve-endingB  for  tbe  seusorj-  iiuprcj>sii>n»  uf  touch,  pain,  bt-at,  and  cold  atrengihen, 
by  tuia1ogy,  tbe  aishuiuptiuii  tbut  the  rotitin  in  the  dilToreuliator  uuiieerned  in 
colour  perception. 

In  funbenuice  uf  the  above  physioloKical  law.  Dr.  J.  VVallaco  bas  tried  to 
demonstrate  a  detinit«;  relatiou  1)etu-een  the  length  of  a  cone  and  tbe  colour  to 
which  it  reapond«.  Thia  imnHes  an  invariftbte  lengtii  for  each  cone,  which  Slort 
ha«  proved  ib  not  boruc  out  dv  actaal  fnct. 

(&)  Unioeular  Co/o«r -A/infm***.— Well  autbenticatod  cases  of  thia  peculiar  oon- 
genital  cotulition  urv  knuwn  to  exifit.  Its  bntitaiion  to  one  eve  lentu  support  ta 
the  view  that  the  eyti  nitlier  than  the  brain  is  at  fault ;  inaeed  such  caaeo  caa 
only  bo  eKplaincd  on  the  asgumption  of  a  defect  i>\\  the  t>eripheral  aide  of  tho 
optic  chia^nin,  and  probably  [oa  visiun  i«  UB>ually  of  norniaf  acQity)  in  the  retina 
itficlf. 

I'rofessor  Rutherford  aptl^  commonted.  to  tbe  eCTect  that  were  couKenital 
colour-defect  of  »prebral  oriKiii,  defective  colour-sense  on  one  &ide  of  the  brain 
would  have  iniplioated  half  oi  each  eye  rather  than  the  arbole  of  one. 

The  phjsiuil  and  physiologionl  proceases  involvod  in  colour-itcrceiition 
uay  be  sunuDarised  os  coinpiised  iu  three  foctors,  which  are  essential  to  tbe 
procen: — 

1.  An  exUmal  ahject  witb  its  seloclivo  ubsorptive  capacity  for  culour. 

2.  The  pKifsieaJ  vifdiuvt  —  tbe  elber  —  transmittiug  tbe  pbotogeoic 
vibrationa — the  specific  phvsiological  nerve  stimulus. 

3.  The  receptivt  suhjtct  witb  its  special  BeDSory  apparatua,  pro\*ided  with 
it«  Bpecitic  sDd  highly  specialised  eod-organ.  This  nervous  apparatus  is  of 
tbreefold  conatitution,  compriaing: — 

(a)  The  Tttina  with  its  cbromo-seusitive  end-oigans,  aud 

(&)  The  condiir.tivff  nčrte-Jihre*  for  the  reception  and  tranBmiBaioD  of  the 
special  phjsical  liouiologouH  uliuiulus  to 

(c)  The  cerehral  centres,  the  8i>ecial  j^rccplive  «8ual  organ. 

Thkories  of  Colouh-pkkgeption. — It  is  not  necesaarj  to  assume  tbe 
existence  in  ua  of  os  mao^  primarjr  coloor-Bensatione  os  thcre  are  colours  iu 
tbe  spectrum,  for  it  ia  found  that  iu  ordcr  to  produoe  c.\porimeutally  the 
multiludiuoiis  variety  of  colour  thereiu  seeu,  ouly  three  primary  colours  are 
eseentinl.  It  is  Ihereforo  genemllv  nssumcd  that  our  vision  is  trkhromie, 
i.r.  fouuded  Od  threv,  or  tbe  equivaleul  uf  three,  priuiary  colour-sensutiona. 
On  thifl  BSBURiption  the  two  main  theories  of  colour-perooption  are  founded. 

Vounff-fftlmholtz  Thfory. — Tbis  hypotbo8iB.  propouuded  by  Thoma« 
Young  (1807),  aud  aubeequeutly  eUborated  by  Helmholtz  (1852),  afTorde  a 
olaar  and  aimple  oxpbiuatiou  of  most  of  tbe  complcz  phyBiologiual  pheno- 
mena  of  colour,  aud  \»  uow  uuiverHaUy  acceptod  omong  pbyatciet8.  It 
asBtimca  the  ciistenco  of  tbrfo  kinds  of  non-e-tibres  identical  ua  to  Blructuro 
uud  conduction,  but  teruiinatiu|{  iu  differeut  eud-organs  eudowed  wilb 
photo-ohomicul  subatnuccs  re9i2ectivcly  scnsitivo  to  tlie  three  priuiary 
colours — red,  green,  aud  blue.  In  every  colour-sensation  theee  three 
primarj  colour  nerve  elementa  are  stimulated,  though  iu  varying  degree«, 
tbe  rcsulting  oolour-eenntion  beiug  determined  by  tlto  jiroijurtionule  auiount 
of  tbe  tluee  elenientftry  aensationa.     Iu  the  ttccuuipauyiug  colouied  plato 
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the  relative  degi*ee  of  slimulation  reouired  for  each  of  the  epectral  coloure 
is  mdicated  by  the  height  of  the  colour  cur^-ea  and  by  the  depth  of  the 
colour. 

Theae  three  simptoma  of  nerve-fibrea  are  couuected  with  three  func- 
tionnllj  diflcrcut  5yBtem8  of  cerebral  ganglion  cella,  who6e  epecific  energj- 
lita  them  for  tlie  perception  of  the  associated  colour-sensatioa.  The  retioa 
is  thua  madc  the  selective  or  diScrentiating  organ,  and  the  brain  the 
perccptive  one. 

The  uiiuute  auatomy  of  the  retina  is  looked  upon  as  aapportmg  this 
theory,  for  the  longitiulinal  slriation  in  the  outer  sogmontB  of  the  conca  is 
regarded  aa  conslituLiug  iliem  multiple  termtual  eud-orgaus.  Further — the 
cones  being  the  end-organs  conceraed  in  the  perception  of  colonr  (Mas 
Schultze) — tho  acuteness  of  colour-perception  shoidd  be  propoitionate  to 
their  uuiucrical  distributiou.  Tliis  preaumption  is  borae  out  hy  actual 
fact,  for  colour- perception  is  most  aeute  at  the  macula  vvliicli  eoutaina  only 
cones,  and  dimiuishea  relative  to  diatance  from  this  point,  while  at  the 
peripliery  of  tlie  rutina  it  is  quite  ubsent. 

MaDy  objectioua  to  tliia  theoi-j  have  been  raised.  It  asaumea  the 
CMstencc  of  a  scparate  Den'o-tibrc  to  each  terminal  element.  Salzer  found 
about  three  uiiiliou  coueu  iu  the  hiimuu  retiua,  while  there  are  ouly  about 
one  million  in  the  optic  nerve.  Although  as  to  the  fovea  the  assiimptioa  is 
an  OBseutial,  it  is  not,  ncei!ssary  in  the  rutinul  peripherj";  indoed,  Helniholtz 
explaiu6d  the  iiupeiTectictiis  of  (Hsnphenil  visiou  on  the  asiiumptiun  that 
several  nen-e  elements  in  this  situation  have  one  nerve-fibre  in  coinmoa. 

A  further  objectiou — originulIy  raised  by  Fick  and  recently  revived — is 
founded  on  the  fact  that  a  sinall  pencil  of  i*ays  from  a  distant  star  appears 
■wlute,  implying,  according  to  the  theory,  that  the  image  faUa  on  three  eonea 
8imultaueouHly,  whereas  astronomical  considerations  as  to  diatance  8how 
that  the  titiv  image  cannot  cover  more  than  one  cone. 

This  dinicuJtj  ie  iugeniously  ex|)laiiied  by  Tliomas  and  Welland,  who 
suggeat  that  the  imperceptibly  minute  ocular  oecillatioDS  coD8tantly  taking 
plače  in  accordance  with  the  rhythmical  inner\'ation  of  the  ocular  nmscies, 
rapi^Uy  but  succeeaivelv  expo8e  aeveral  cones  to  the  incident  rays,  and  that 
theHc  rapidly  succeeding  impi^essions  on  diflerent  colour  cells  are  collectiTely 
appreciated  by  the  brain  as  white  hght. 

Tbe  assertion  of  Cbarpentier  that  this  tlieory  does  not  explain  the  fact 
of  Lbe  central  retina  l)eing  lasa  sensitive  to  colour  thuu  to  \vhite  light  is 
fallacious,  for  it  aasumes  that  while  monochromatic  Ugbt  ouly  stimuiates  one 
brain-cell,  white  light  escites  tliroe  ecjuallj,  ao  that  the  sensitivenesa  of  the 
retina  to  compouud  light  is  proportionately  increased. 

Other  objectiona  against  this  theorjr  have  l>een  urged,  but  for  the  present 
purpose  they  do  not  requirti  di8cut!ai<)n. 

IIenng's  Theury. — This  rival  theorj — a  modification  of  the  Young- 
Helniholtz — waa  first  propounded  about  twenty  ycar8  ago  by  Hering  of 
Prague.  It  assumca  the  eiistence  in  the  i-etina  of  three  viaual  substance^— 
white-black,  red-green,  und  yellow-blue  (in  each  pair  one  colour  being  com- 
plcmeutary  and  alao  antagonistic  to  the  otlier),  corresponding  to  tiie  auppo- 
sition  that  we  possess  six  fundaniental  seneations.  Aa  in  the  metabolisiu 
of  Uving  subatancea  genenilly,  the  existence  of  two  phasea  can  1»  recogniaed 
— a  constructive,  assimilative,  or  anabolic  phase,  and  a  destructive,  disaimi- 
lative,  or  katabolic  pha»e — so  similar  nietabolic  changes  of  opposite  character 
in  the  hypothetical  viaual  aubstances  under  the  influence  of  light  are  pre- 
Bumed  to  be  the  causal  factors  in  the  detemiinatinn  of  nenoua  impulees, 
and  their  psychological  ejcpresaion  as  conscicus  visital  colour-sensations. 


^ 


1.  2.  3,  4  diBgraniRuticslljr  reprnent  tbe  Voang-Helmbolu  TbM)ry  of  coloar-pax«pcioii.  1.  Tbe 
rad-Miiulivr  uibMaDce.  2.  Thr  grrm-M^tilivcftulnlaoc«.  3.  Tb«  btue  imkitiTC  subsunee.  4.  The 
•oUr  »pectnitn  of  thc  normal  rye.  Tbe  ventool  Uae»  conespood  to  ibc  ■p«ctnl  coloun.  tnd  ladtcKte 
tbe  reUtJve  degree  of  »ttmuUlion  o(  tbe  tbree  pholo-Mnsiliv«  ftubftluce»— tbe  (ftepcc  be<nff  pro> 
portioruU  to  tbe  hcighi  of  th«  colonr-curve  »nd  ih«  lini  of  Ibe  mlour. 

A.  Tbe  loUr  ipectnim  of  th«  (reea-blind  perioci. 

0.  Tb«  •olar  SfMctnun  of  ibr  rcd-bllnd  pcnon. 
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Diffei-ent  rnj-s  of  light,  uctr-ording  to  Uieir  wave-Iength,  nflfect  the  Beveral 
visual  Bubstances  diMereutly,  provoking  conetnictive  or  ilestructive  changes 
in  some,  while  othors  may  be  left  in  eqiiilibriiim,  and  producing  a  i-esulting 
colour-sensaiiou  expre8sive  of  the  balance  of  effect  oo  the  whole.  The 
accompaajiDg  diagram  from  FoBter'8  Text-Book  of  Phy&iology  (aixth  edition, 
part  iv.  p.  95)  flervea  to  iodicate  the  uatiire  of  Heriiig's  assumption  with 
regard  to  colour-perception. 

The  verlical  lines  R,  O,  Y,  G,  B,  V  indicate  the  position  on  the  spectnuu 
of  t!ie  corresponding  colour  who80  initials  thej*  bcar.  The  ciirved  line  rg 
(encloeing  a  space  ehaded  verticallj)  represents  the  red-green  substance,  the 
eflect  of  raj-s  of  different  wave-length  upon  it  being  indicated  by  the  beight 
of  tho  curvea.  The  line  yh  (encloeing  a  space  shaded  horizontally)  re])re- 
Bentfl  tho  yellow-blue  subetance,  the  efiect  of  various  my9  upon  it  I)uing 
indicatod  in  the  same  manner.  The  horizontal  line  ah  separates  the  kata- 
liolic,  dissimilative,  or  destructive  changes  (represented  above  the  line)  from 
the  anabolic,  asHimilative,  or  conelnictive  changes  (shoMn  below  it).  In 
the  red-green  substance,  as  far  as  the  line  V  {i.e.  for  red,  orange,  yeUow)  the 
etfect  is  kataboUc,  producing  a  red  ecnsation ;  beyond  this  point  (i.<.  for 
greeu  and  blue)  the  etfect  is  auabolie,  prmlucing  u  grceu  scnsatiou.  In  the 
yelIow-blue  substance  the  effect  is  katabolic  up  to  U  {i.e,  for  orange,  yellow, 
and  green),  producing  the  scnsation  of  yeUow;  but  beyond  this  jnint  (i.«. 
for  blue  and  violet)  it  is  onabolic,  producing  the  sensation  of  blue.  The 
thick  line  wb  (cnclosing  an  unshaded  space)  indicates  the  white-black  sub- 
stance vrhich  is  onIy  affected  katabolicaUy,  though  to  a  variable  degree,  hy 
ali  the  spectral  ooloiir.s,  producing  the  een&ition  of  \vhite.  Its  annbolism 
produces  the  sensation  of  diirkness. 

Hed  light  (R)  produces  the  sensation  of  red  br  inducing  u  katabolic 
changc  in  tho  red-green  substance.  Orange  iuduces  katabolic  changes  in 
hoth  the  red-green  and  yeUow-bIue  substancos.  Yellow  produces  kataboUsm 
of  tho  yellow-blue  substance,  the  red-green  uow  lieing  in  equiUbrium  (its 
cur\'e  intersecting  the  line  ah).  Green  induces  iinubohc  changes  in  tiio 
red-green  substance,  the  yellow-blue  now  being  in  e^iuilibriuui.  Blue 
produces  anabolic  changes  in  the  yellow-blue  substance;  nolet  also  does 
the  same,  but  to  a  leaaer  dcgree.  Tho  simultuucous  elTuct  uf  mixed 
lights  is  the  sum-total  of  the  effect  of  their  several  componcut  c^loura. 

Ebbiugliaus  has  modiiied  Uering's  theory  by  udmitting  only  katabolic 
cluinges  iu  the  three  visual  subatancea  as  tlie  cause  of  colour-senaatiuu.  He 
mtthbutcs  cohmr  properties  to  t!ic  visual  parple,  wl»ich  hitter  l»e  corisidera 
ifleuticiil  with  the  yellow-blue  subataue^.  He  asserts  that  it  esists  in  the 
cones  aa  wcll  as  in  the  rods,  and  that  its  apparont  absoncc  in  the  former  ia 
due  lo  it«  being  colourless  from  admixture  with  tlie  complementary  red- 
green  suljstance,  w1uch  is  present  only  io  the  cunes.  The  outcome  of  tliia 
ABsumption^  viz.  thal  the  oerve  of  any  oone  tninsinits  irapulmtH  vtirying 
accordiug  to  the  oolour.  ia,  howeyer,  opposed  to  the  vievrs  of  present-dAy 
nen  e  pliyaiology. 

The  above  two  tbeories  are  the  only  h^iH-itheses  relatiug  to  colour- 
perception  which  now  hold  the  field ;  and  though  thero  aro  stili  adherenta 
t*j  Huring's  thuory,  that  of  Young-Helniholtz  moela  with  the  more  universal 
ooceptunce.  AU  other  theories  whJch  eudow  Lhc  uptic  nervc-librcs  with  tho 
fAOUlty  of  tninsniittiiig  nene-impuLscs  of  var)-iug  characterislics  are 
antagonistio  to  the  ncoepted  facts  nf  preBent-day  uorve  physiology. 

DevtIopinnU  nf  Colour-percfption.—Co\0ur-9tin»  and  colour-knovledse  muAt 
not  he  ciinfoundedj  tbe  former  i«  an  inherited  initinet,  the  Utter  malta  frotii 
I      «ducatiuti  itnd  practico  of  tbe  moml 
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Ample  evidence  exi&to  that  tbe  colour-sense  weis  coexistent  witli  primitive 
man  of  whom  we  poBsess  any  traoe.  Among  the  deposits  found  in  the  Repulohral 
barrows  of  prehistoric  times  are  variouslj  coloiired  glaira  or  qunrt7.  bpads  and 
elaboratoly  artistic  implemonts  and  pottery  ;  whilo  tlie  enamelled  bricks  of 
Ninevoh  and  liabyion  and  thc  Egyptian  muDjiuy  ca^es  show  that  the  ancient 
inhabitauts  of  the  land  of  the  Fharaohi;  pot»>>tis.sed  a  colour-seuse  of  the  highest 
order. 

It  is  evidcnt  to  any  careful  obacrver  that  a  k(;on  anpfeciation  of  colour  is  ono 
of  the  marked  endowments  of  ear]y  infancy.  Tlie  coloiu"  vocabularj'  is  absent, 
but  e(iucation  in  the  nomenclature  of  colour  is  alonu  reqmred.  to  voice  the  exi5t- 
ence  of  the  seuse.  The  ordiiiary  vocabu]ary  for  colour  is  a  simijle  one — blaclc, 
vliitc,  refi,  blue,  greon,  yellow,  gi'ay,  brown  ;  and  though  tlje  umjority  of  i^ducated 
individuals  aro  content  with  so  meftffre  a  Hst,  there  i«  no  reason  why  such  should 
not  be  indefinitel^  CKtcnded.  Thougli  we  have  no  lueans  of  kxiowicg  how  cectain 
tcrms  were  originatlv  used  or  appHfd  to  dcMgnate  tho  prij3jary  coloun*,  tbe 
abstract  nature  of  colour  in  the  devch>pn>ent  of  the  colour  vocabulary  is  interest- 
ing.  MoBt  of  our  eotournanies  take  tbeir  origin  froni  some  concret«  object, 
Thus  the  baking  of  a  certain  kind  of  clay  gives  us  "brick-red,"  while  another 
variGty  of  clay  gives  us  "  tcrracotta."  In  **  rose-colour,"  "  cardinal,"  "  claret,"  the 
concrete  origin  of  the  colour-name  is  stili  apparent.  "  Rosy,"  "roseate,"  "pink," 
"carnation,'  *'cherry,"  and  "plum"  are  further  example8,  wbilo  stone«  such  as 
amethy8t,  amber,  sapphire.,  turqnulse,  tojMiz,  and  jct  givo  us  stili  more  conclusive 
evidence.  Probably  the  only  ditFcrcncc  hctwccn  connrcto  and  abstmct  colour- 
naoies  is  one  of  titnc.  Orangc,  lilac,  and  cven  eo  recent  an  addition  as  that  of 
olectric-blue,  are  fast  losing  asaoclation,  with  tho  objecta  from  wbich  the  nanies 
ven;  originally  derived, 

The  natural  colours  with  wIiioh  civilised  man  is  brought  into  contact  are  coiii- 
ljarativoly  fow ;  the  artificially  produced  hucs  are  many  and  incrcasing.  A 
pattern  caixi  issued  by  a  Lyons  silk  manufacturer  contains  saniplos  olt  two 
thousand  ditierent  colours,  each  with  tts  more  or  le&s  appropriate  name  ;  and 
whi)e  this  colour  vocabuiaiT  >&  larger  tliau  the  eatirc  vocaljularv  of  the  iuajority 
of  people,  tho  graflations  of  colour  in  the  šolar  specti-uni  aro  stili  uiore  nuuterous. 
The  sense  to  pm-ccive  the&e  is  alrcji(!y  existent ;  as  oppoilunity  offers,  an  extended 
colour  vocabulary  wiU  result. 

X>efinition. — Colour-blindness  ia  the  condiiion  in  whic']i  there  is  inabilitj 
to  distingiiiali  cortain  colours.  It  mfty  be  conffenital  or  acguired.  The 
subjeot  may  be  lUscussed  iu  tenns  either  of  the  Young-IIeliDhoitz  or 
Hering'8  theorj'. 

CoMsENiTAL  CoLouR-BUHDNEsa — Jlisloncal  Con«rf«a(iOTw.— This  congenital 
defect  has  prubabl^  bt>cn  coexi&t«nt  with  the  human  race.  It  wa.s  so  iianicd 
by  ltrewster.  The  hrst  undoubted  čase  appears  to  be  one  recorded  by  Huddart  in 
thf)  PhiloKopJiical  Tranifariifiuit  oi  1777,  ^liich  wnfi  8ubsequently  coinuient^  on  in 
1779  by  tho  Abb^  Kozier,  who  also  referred  to  thc  cas«  of  the  paintor  Calarean. 
Tlie  same  year  the  čase  of  iicott  \vas  i-eported.  Then  follawed  thc  historic  čase  of 
Dalton,  the  English  chemistof  atouiic  theory  fanie,whoin  1794Btuclicdliisrod-blind- 
ness  by  the  spectmm,  and  accurately  dcscribcd  tho  condition.  The  subject  waa  tirst 
syst«maticaify  and  theoi-eticallv  studiod  bv  Seebeck  about  1836.  George  Wil8on 
of  Edinburgh  (1818-1859),  by  his  researcnes  and  writings,  fitrougly  advocated 
attention  to  tho  practical  side  of  the  auestion,  but  his  work  did  not  rocoivo  thc 
attentioD  it  deserved.  Thc  nieasura  oi  atteuliou  whieb  the  subject  iji  its  practical 
iMiarings  is  now  receiving  is  !ai-goly  due  to  the  ix>werful  a<fvocacy  of  Frithiof 
Uolmgren  of  Upsala,  in  nis  work  published  in  1877(  and  of  Dr.  K  .Ioy  Jeffries  of 
Boston,  who  wrote  two  yejirs  later.  Vet  even  nov,  m  spite  of  constant  and  con- 
sistent  agitation,  much  reuinins  to  be  done,  for  Governmenta  do  not  yet  fully 
recognise  their  duty  in  a  iaatt«r  of  such  vital  ioiportance  to  hfe  and  property. 

Congenital  eolour-hHndnf3S  may  be  total  or  par tiaL 

Total  or  CoviplcU  Colo-ur-hiindness — Ackromafopsia. — Thia  condition  ia 
rare ;  it  may  bo  unilateral  (Otto  Becker  and  vou  Hipjiel).  The  8i>ectrum 
appears  in  sbades  of  gray  throughout,  being  lightest  in  the  position  of  the 
yeilow-green,  and  darkeat  at  each  end.  A  coloured  pictnro  appeara  like  a 
photograph  or  an  engraving.  According  to  the  Young-Hehulioltz  theory, 
suoh  ctLBesare  expLioable  on  the  asaumption  that  ali  the  thrce  photo-chemical 
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substaDces  nrc  nlike,  &š  i»  normull}-  ihe  caee  at  tbe  ezireme  retinal  pcripher}*, 
or  that  tlie  ttiree  coloui-receptive  elemenls  are  paraljsed.  Hertnge  theory 
amerts  that  ali  the  chromatic  substances  are  absent,  tbe  wbit«>black  alone 
renuiining. 

Mono-t'hroma(opeia. — This  is  a  very  rare  group  akin  to  the  above,  iu 
which  the  whole  spectmm  appeara  in  shadea  of  some  one  colour — green  or 
Mue-violet.  In  sucb  ca^es  we  aesume  the  existence  of  the  correspoDdmg 
photo-cliemical  »ubstance  only. 

Partial  Coiour-blindness. — Of  Uiia  condition  there  are  ihr^^  varietlea 
deflignated  (according  to  tbe  Young-HelmhnItz  tbeor}') — blue-blindnees, 
green-blindneBS,  and  red-blinduess.  AU  are  chai-act^rised  hy  tbe  spectruin 
n^jpearing  diehrouiic,  with  a  ueutral  area  of  vrbite  or  gray,  us  ahoWD  in  the 
accompanjing  diagram. 

£lue  -  blindness,  violet  -  bUndnesa,  yeUow-blue  bUndneaa  of  Hering, 
ftkyanopsia;  sjcanthopaia. — This  group  is  very  mre,  and  therefore  not  of 
practical  importunce.  The  speotrum  con8i»tH  ou]y  of  |-ed  and  green,  with  a 
neutral  graj'  area  in  the  }'eUow;  the  blue-violet  end  is  usuallj-  much 
shortened-  In  tyi)ical  cascti  only  red  and  grecn  are  seen  j^rfectlj" 
(£r}'throcbloi-op6y  of  Mauthuer},  blue  is  coufounded  with  green,  purple 
Hith  red,  orange  with  yellow,  and  violet  Vfith  yellow  -  green  or  gTay. 
Accordiug  lo  Voung-UcUulioltz,  tbe  blue-sensitive  substance  ia  here  oqual 
to,  or  !ia«  tbe  jjroiK-rties  of  the  green-sensitive  substance,  as  diagrammatiaLlly 
represenled  by  the  pantlleliHni  and  proximity  of  tlie  green  and  blue  curves 
iu  the  figure  appended.  From  this  it  is  evident  that  at  Y  (the  jjoint  of 
intcrsection  of  tbe  curves),  vrhero  in  nonual  eycB  tbe  sensation  of  yeUow 
would  bo  perceived.  ali  the  three  substances  would  be  eciUttlly  stimulated* 
and  tbe  sensation  of  gray  iu  couse^ueucc  provoked. 

nenng'8  h}'pothesis  expbiins  ihe  condition  by  tho  abecoce  of  tbe 
yellow-blue  suliatance.  Uuiocular  cases  have  beeu  reeorded  by  Holmgrcn 
and  ullier  ol^servere, 

Green  •  hlindneis,  Hering'8  red  -  ga't'u  blindness  with  unebortened 
BlJectnui),  acbloropeia,  aglankopaia,  xanthokyanoiiy  of  Mauthuer. — Thia  is  a 
group  ofgreat  pmctical  importauce.  The  unsliortened  spectrum  containa 
no  green,  but  aytpear8  to  cousiet  of  two  colours  onlv,  U8ually  ctdled  various 
shaaes  of  ycllow  and  blue,  which  colours  join  eaob  otber  directly,  or  are 
separated  bv  u  nurrow  neutrul  gray  band.  In  suoh  cases  bright  green  is 
coofounded  witb  dark-rcd,  and  a  dark-greon  Icltcr  on  a  black  ground  is  not 
i^oogniaed. 

Aocordiug  to  Young-Holnihottz  llie  green-eensitive  retinal  substance  is 
bere  equal  \jo,  or  Ima  Ih«  proj^rtics  of  the  red-senaitivo  mattor,  aa  indicated 
in  the  accompanying  diagram  by  the  cloae  proximity  of  the  green  to  the 
rvd  curve.  Krom -this  it  is  obvious  that  at  G  (tho  point  of  intcrsection 
of  tho  curves).  whorti  nonnallv  green  would  be  perceived.  ali  tbe  three 
eensitive  substances  aie  stimulated  equall7,  and  the  seosation  of  gray  is 
l>rought  about. 

Med-llintlneis,  IIering'8  red-grcen  blindness  with  uhortcned  spoctnun, 
iinerythn:»psiii,  DalLoniHm. — Tlie  H^iectrum  is  shortened  owing  to  thoahaenoe 
of  the  red  end,  and  is  compoeed  (as  iu  green -blindnesa)  of  two  coloun« — 
yetlow  and  blue.  The  diflerences  are  that  the  neutral  gray  zone  between 
the  yellow  und  blue  is  now  nearer  the  blue  eud.  and  that  Lbe  Yellow  begina 
in  tho  orangc  and  not  iu  tbe  red  as  in  grecn-blindueas.  In  such  cases 
light-red  is  coufounded  with  dark-green,  und  a  dark-red  letter  on  a  black 
ground  is  nut  recognieed. 

The  Voung-Heimholtz  thoory  aaecrta  that  Uie  rcd-seositive  substanco  is 
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liere  eqaal  to,  or  has  the  proportiea  of  the  gi-een-sensitive  8uT«tance.  This 
is  indicuted  in  bhe  occoiupnnjiiig  diagram  hy  tlio  closelj  adjoining  position 
of  tbe  red  to  the  green  curve.  Here  red  al  R  is  stimulaled  ho  Blighlly  Ibat 
the  »enBation  ia  i>arely  provoked,  while  at  the  site  oi"  interseotion  of  the 
curves,  OB,  the  normal  greeniali-blue  is  perceived  as  gray,  for  here  ali  Iho 
three  sensitive  subsutuccs  are  stiiutilated  equally. 

Aecortliuji  lo  HeriDg*8  theory,  green  and  red-bUoduesa  are  varieties  of 
red-greea  bliadncsa  due  to  abeence  of  the  red-green  visual  su1>8tanee,  Uio 
diRerenoe  in  response  to  testa  l)einy  due  to  viiriation  in  colour  of  the  ocular 
inedia — the  crvstaUine  leus  aud  tbe  raaciila  Uitea.  Thia  is  hai*d]y  feasible, 
for  lena  disooloration  only  occure  in  senile  or  dieeased  ejea,  whil8t  the 
macuhir  pij:jment,  vhich  imdoubtedly  does  aUect  greenish-blue  raytt,  barely 
intiuences  tnose  conccmed  in  the  abovc  differenco. 

iTuompleie  Colour-hlindncss,  Diminuked  Coiaur-srnse,  DyšehTomatopaia^ 
— lu  these  cases,  \vhich  are  of  frequeut  occurrence,  the  acutenesš  of  colour- 
percoption  ia  roduced.  When  objecte  are  8uliiciently  large  and  weU 
illuminated,ooIourBare  recognised;  butwheu  seen  under  imfavoumble  con- 
ditions  as  to  iUiimination,  or  mixcd  with  wliite  or  grrty,  the  ground  coloura 
are  leas  reaiUIy  detected  tban  l»y  Uie  normul  eye.  Ali  the  spectral  coloura 
are  appreciated  except  tbat  violet  cannot  be  distinguished  trom  blue,  or  is 
calle<i  gTay  or  hrown.  rure  colours  are  easily  recognised,  but  when  mixedt 
diH]cuUy  is  e.xi)erienced  in  picking  out  the  dominant  one,  aud  gradatioaa  in 
colour  are  less  olrtHous. 

Tbe  aGutcuciss  of  oolour-perceptiou  in  perdontt  witb  noruial  trichrouiatic 
vision  is  not  invariably  the  sauie ;  iudoed  a  differonce  may  be  noticed  in  the 
eye8  of  tlie  same  individual. 

These  slight  aberratious  from  the  normal  condition  are  probab1y  attri- 
biitable  to  a  reduced  sensibility  or  an  alteration  in  the  relatiou  of  the  tliree 
photo-chemical  aubatancea,  whereby  they  aimulate  each  other  in  properties, 
aud  manifest  their  distinctive  effecta  lesa  ixiteat!y. 

Coloiir-igrioranct. — This  i»  ignonince  as  to  colour  nomenctature,  and  not 
inability  to  discruuiuate  hetneen  eolours.  Its  exiatence  in  the  adult  is 
very  doubtful,  as  cndenccd  by  the  fact  that  ta  spite  of  the  institution  of  a 
special  coloiir-ignorance  test  in  the  British  Men^intile  Marine  liegulations 
of  1804,  DO  failure  to  pasa  this  test  has  hitberto  tiecn  reported.  It  oulj 
occure  in  1>oys  of  the  lowe8t  social  strata  whose  cuvironment  lias  led  to  a 
total  neglect  of  education  in  the  namingof  eolours. 

Injlufnreo/  Heredity  and  Sex on  Congenital  Colour-blindness. — These  are 
im})ortant  facturs  in  the  genesis  of  this  condition.  It  occurs  mucli  moro 
frequeDtly  in  the  male  sex,  and  is  usually  tranamitted  from  grandfather  to 
grandson,  uliilst  the  intermediate  gcneratiou  —  both  male  aud  female 
uiembers — frc'quently  eacape  the  defect  altogetluT.  Several  brothers  may  be 
alTlicted  with  tlie  abnornmlity,  in  such  cases  the  defect  «8uid]y  assniniDg 
the  same  type  in  ali.  Very  rarely  transfereiice  of  the  defect  to  llie  lemalo 
luenibers  of  a  family  is  seen.  The  visual  acuity  is  usoallj  unimpaired. 
Uniocular  cases  occur,  but  esclusivelv  among  men. 

Prevalcnce  of  CongeniUd  Colour-hlindnf33. — Well-autheuttcated  slalistics 
of  numcrous  obaervers  who  have  collectively  examined  nearly  one  bundred 
thouaand  i>ereonB  demonslrate  two  facts: — 

(rt)  Its  prevalence  among  the  male  6ex. 

(^)  Its  eqna1  distributiou  in  different  uationalities. 

These  investigatious  ahow  au  average  of  3*59  per  cent  colour-blind  among 
nmles,  and  only  *R8  ^)er  cent  atnong  ftMnales.  This  rare  occurrence  in  tho 
female  aex  bas  been  attributed  to  Iheir  special  earlicr  individual  education 
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in  coloiir;  \vhUe  thia  does  undoubtedl7  accoimt  for  the  absecce  amoDg 
them  of  calour-ignorance,  it  ia  more  probable  that  tbcir  highly  developed 
colour-eensatiou  is  an  Iiereditary  eadowinent  peculiar  to  their  8ex, — the 
outx:ome  of  a  epecial  educational  devclopmtiut  which  hua  been  in  progress 
furages 

AcQUiRBD  COLODR-BUNDNESS. — This  18  a  condition  of  defective  co!our- 
perception  duc  to  pathological  changes,  atiecting  thoee  whoao  colour  \'ision 
vras  formerly  unimpaired.  In  the  normal  trichromic  eje,  the  visual  colour- 
fields  are  physiologitftlly  limite<l  to  certain  definite  areas,  whic-h  vary  in 
estent  according  to  the  particuhir  colour,  and  aro  uone  of  them  ccejcteoBive 
with  the  field  for  form.  Colour-perception  is  periecl  only  over  a  Umited 
eccentric  area  HurrouiuliD.g  tbe  moctila.  Beyond  this  Jiuiit,  deviatious 
normalIy  occur  aimilar  to  those  obaerved  in  the  colour-blind  throughout  the 
whoIe  retina — the  difterentiation  of  green,  red,  and  blue  being  re8pectively 
lo3t,  ua  tlie  retiual  j)eriphery  is  approached,  while  at  the  extreme  periphery 
is  an  achromatic  zoue  capable  ouly  of  form  viHion. 

The  distinctive  Bymptomatic  HiflerenRe  between  congenital  and  acquir<»l 
oc^oor-Uindness  is  the  assooiuted  failure  of  visual  acuitj-  for  form  almost  aLwav» 
present  in  the  acquired  vunety.  The  defeet  Uiiutilly  auiiuls  or  abi>Uslio8  tne 
colour  -  jjerception  in  a  deliiiite  sequeriiee  —  tlie  oi^ler  of  colour- disturhance 
being  green,  red,  aud  Iaatly  blua  It  m  more  f]'equently  dcpendent  upon 
pathological  changcs  atTccting  the  conducting  nerve  -  tibrcu  or  the  colour- 
seruiitive  cerebral  cells,  tliiin  to  a  lesion  of  the  tliiiTl  fa4?tor  in  colour -preceplion, 
vix.  the  retinal  chrouio-scnsitive  visual  cells.  This  a'tiological  faut  is  proi>ably 
explnine(l  by  the  apparently  greater  reKiHtance  U>  pathological  process&s  ofiered 
by  the  photo-cbcinical  sub^tances  than  by  the  optic  nerve-tlbriU,  asevidenced  by 
the  observation  of  ti^ttllin^,  who  found  the  colour-scnse  unimpaired  in  various 
form«  of  retinitis  oiid  choi-oido-rctinitis,  and  hy  the  statement  of  Leber  that  in  auch 
retiual  alTections  colour- bliadneišs  otily  cnsues  when  the  diseose  ha8  led  to 
8econdary  ntrophy  of  the  ner^e-fibro  ]ftyer  and  of  the  optic  nen^e. 

The  alfection  aesuines  a  varietv  of  tvpes  as  to  distributiori,  according  to  the 
pathological  factor  upon  which  it  depends.  The  main  varieties  and  the  BNSc»ciated 
csuses  iDay  bo  thus  classified  : — 

1.  The  colour  defect  may  involve  to  a  variable  extcnt  the  retinal  circumference 
only,  and  remain  localLserl  to  the,se  peripheral  parts.  Form  ^isiou  is  CDrre8pondinply 
restricled,  the  condition  known  as  "telescopic  vLsion"  resulting.  This  condition 
follow8  tlic  admiiiiblratiou  uf  various  therapeutic  ageuttj,  such  as  quiiiine,  £ali(;y- 
late  of  sod;^  crKnt,  and  tm.treine..  Tliesa  drugs,  fi*oMi  idiosyn(:rasy  or  overdose, 
prodiice  ioxic  ellerts,  by  disturbing  the  vafto-motorcentres  and  inuucing  u  condi- 
tion of  retiual  aiufmia. 

2.  It  may  priiuarily  involve  the  retinal  periphery,  and  progi'essively  spread  over 
the  wholc  retina.  This  is  the  most  freouent  form,  occurring  concurrentlv  with 
optic  nerve  atrophy,  whethftr  priumrt/  anrl  associated  with  general  nervous  (nseage^ 
or  eecotuiarv  and  consecutive  to  neur^tis  from  any  cause. 

3.  Tiie  defect  may  be  Umited  to  the  central  portion  of  the  retina  only,  producing 
a  central  colour  scotoma,  which  may  be  pericentric  or  pamcentric  accoraingas  it 
includeji  the  fixation  poiut  or  not.  This  variety  Includes  the  so-called  toxic 
aniblyopias  which  in  reality  depend  patliological1y  upon  retro  -  bulb&r  axial 
neuritis.  The  toxic  a^onts  producing  this  condition  aro  alcuhol,  tobacoo,  bi- 
Hulphide  of  carlx>n,  iodoform,  nitro-benzol,  cannabis  indica,  arsenic,  lead,  stra- 
nionium  and  chlor&l  hvdrate.  Central  colour  scotoma  are  also  of  frequent  occnr- 
renco  in  disseminatea  sclerosis,  and  sometimes  as  tlie  outconie  of  toxH'roia  in 
dtal»te8. 

4.  It  majT  involve  the  corresponding  halves  of  cach  retina  (chroumtic  hemi- 
anomia)  as  in  some  rare  cases  of  cerebral  hiemorrhage  or  euibolism— the  ticid 
for  tonn  lx^ijig  unafiected.  In  ordinary  beraiopia  the  loss  of  colour  corrcsponds  to 
los3  of  form. 

5.  Disturbancc  of  noriual  coltuir-perceptiou  is  of  frecjucnt  occiirrence  in  certain 
functional  neuroses,  as  hystfiria,  epilepRy,  and  hypnotiKm.  For  a  detailed  account 
of  the  speeial  colour  phenomena  in  thcae  and  in  the  above-mentionetl  groups  ihe 
reader  is  referred  to  the  special  articles. 
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Signal  Cohurs. — By  universal  custom,  the  colours — red,  groen,  and 
whit« — hav6  been  adopted  as  siguals  to  indicate  conditioDS  of  dauger  and 
Bat'ety.  When  the  prevalence  of  colour-blindnesa  in  the  male  8ex  was  duJy 
recogiiiaed,  it  Wii8  fouud  that  uiost  colour-bliud  men  were  either  red-bliudor 
green-blind  ;  and  the  adviiiability  of  replaciug  the  iibove  colours  by  others 
less  rea(iily  miataken  was  con3idenxl.  Experimeuits,  however,  as  to  the 
lumiD08ity  of  varioua  coloured  lights  have  8atiafactorily  proved  that  the 
colours  iu  usage  are  the  bcst  and  the  only  avatlable  signal  lights  for 
prautical  purpoees;  for,  whUe  red  truiidniits  10  per  cent,  and  greou  10 
to  20  per  cent  of  the  light  bebind  it,  blue  ouIy  allows  4  per  cent  to 
pasa  througli,  whilo  yellow  under  certain  atiinisiiheric  conditiona  would  not 
be  aufticientlj  diBtinctive.  The  elimination  of  the  colour-bliud  from  ptaitions 
of  vitiil  respon6ibiUty  bocame,  therefore,  a  OTave  neceesity,  and  upnvarda  of 
forty  methods  for  the  detection  have  been  devised. 

Mkthous  ok  Testing. — Any  method  to  be  scientific  and  conclusive  musC 
be  based  on  the  principle  of  the  matchinf/  of  colours,  ainee  thia  is  the  only 
true  appea!  lo  the  coluur-sense.  The  lutvdng  of  colours  is  fallacious,  for  the 
trulv  colotir-blind  niay  giiess  correotly,  while  from  colour-ignorance  or 
uervousness  the  colour-perfect  niay  faU.  In  methods  invohing  the 
matching  of  colours,  coloured  pigments  scen  by  reflcctcd  or  trausmittcd  light 
or  the  spectral  oolours  may  be  empIoyed.  Of  these  the  simplest  aud  most 
practical  test  is  that  of  Holmgreu. 

A.  Wool  T($t  of  Uohiigitn. — Seebeck  was  the  first  to  mention  coloured  vroreteds, 
whilo  Wilfion  of  Edinburgh  was  the  first  to  o:mploy  thcni.  Hnlnigi-ons  rnothod  is 
un  clnborntiun  of  tho  suggcstion,  fivo  tiiicly  graduated  sliudcs  of  ejich  of  the 
follouiufj; colours—  red,  ornuge,  yellow,  greemsli-yeIIow,  greeo,  greeuish-blue,  blue, 
violet,  purple,  rose,  browu  aud  gray — being  eiiipioyed. 

The  test  consista  in  requiring  the  exaiiiiuee  to  match  from  the  heap  of  wools  of 
VBi-ious  colours  and  sbades  (coiifusioii  colours)  plnoed  on  ii  whit«  oloth  in  a  good 
light  "test  akeins"of  ccrtain  di*linite  colours.  ThcBO  test  skeins  are  three  in 
uumber,  and  are  applied  in  a  ^ven  order. 

Tfst  1. — Tho  exa.ujijiHe  ia  Kiveii  u  skeiu  uf  very  pure  pale  greeu  {which  sbould  b« 
held  ujmrt)  luid  told  to  seleči  from  tho  lieuip  »11  tlio  skeins  wliieh  coutain  any  tint  of 
that  colour,  čare  l^eing  faken  to  avoid  apecifying  tho  colour  of  the  t«8t  skein.  If 
any  but  gre«n  skelns  be  selected  by  the  exaiuinee  as  a  toatch,  colour-btindness  is 
established  ;  whilc  a  marked  disposition  to  select  such,  tbough  finallv  not  yielded 
to,  indicntes  a  feoble  colour-sense.  Sliould  the  ox»nMnoe  have  diiSi''ulty  in  uuder- 
standiiig  whftt  Ji  rcouired  of  hiin,  tho  esaminer  hiraseJf  may  8bow  him  by 
selecting  ihe  requii-cu  tikolas  wilhout  in  ai]y  way  invalidatiug  the  value  of  the 
test. 

To  asccrtaia  the  kind  and  degrec  of  the  colour-defect  two  farther  tests  iiuiy  be 
eDiployed  :— 

T<st  2. — A  rose-coloured  skein  (a  nuxture  priucipally  of  red  aud  blue  in  the 
ppoportionof  twotooneiis  now  given  to  tho  examinee.  and  heisaskod  tomatch  it. 
If  he  selcet  blue  and  purplo  skeins  he  is  noinplntely  red-hlind,  whilo  if  he  select 
the  blue-green  skeins  ne  is  conipletely  green-biind. 

Tai  3,— A  bright-red  skein  ia  now  presen t«l.  Thecomplete  red-bhnd  selects  a« 
matcheu  to  tliin,  <lurk  green  and  reda,  and  browns  (i.t.  altades  which  to  tlie  normal 
eye  appear  darker),  wiiilc  the  coniplote  green  blind  sclects  light  gi^^cns  and  Ught 
browTi8  {Le.  shadcs  wliich  to  the  normal  fiense  appear  Ilghtcr  than  the  test 
cotour). 

It  does  not  alwaya  foUow  that  the  mistHkes  of  the  colour-blind  are  in\'ariab1y 
thos«  iudieated  above.  As  normal  colour-perueption  varies  inditferentindividuals, 
so  in  tlie  colour-blind  Gvery  pradation  as  to  kind  aud  degree  of  defect  exista. 
IjVhile  O^ical  cases  of  either  toim  respond,  tlierefore,  in  a  uistinctive  manner  to 
tbe  tests  employed,  iiicomplete  cases  wiU  be  indicuted  by  doviatiou  from  these 
regular  liues. 

VariouK  moditications  of  tliis  method  have  been  devised  for  facllitating  the 
e^amination  and  recording  the  result«,  when  dealing  with  large  )x>dies  of  inen. 
These  may  be  brietly  enumeratcd  as  foliovr  :— 1.  Tboni&ou's  colour  stick  ;  2.  Jcaf- 
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ferson'K  colour  disc  ;  3.  C  A.  OHver*«  vool  teet ;  4.  Daae'«  wool  8quareB  \  5.  Keuas' 
colour  tablo ;  fi.  Cohn's  ombroidenr  pattenu ;  7.  Bo(Ia1's  colourcd  cy1md6r8 ;  6. 
8chenke's  vam  spools  ;  9.  Uonderr  wool  rolla, 

R  n^ifiiimt  3 ftt».— Coha  and  Mauthncr  adrocatetheu.se  of  bottlcs  fillcd  with 
tUHercnt  jtiguiciit-K  iii  ptace  of  vvorst-ed. 

C.  The  cknimo-iitJuHjrap/nr  iohUt  of  SlilUng  oonsist  of  coloured  lettera  on 
difrerontly  colourod  ImrkgTOiiniiit,  seen  under  retlected  light  Orossn)ann'a  modi- 
fication  embodies  this  iuca,  but  the  coloured  slides  are  Hliown  bv  traninnitted 
light. 

The  above-tnentioned  methods  only  permitof  aqualitntivedetermination  of  tho 
colour- 8<>n5o.  To  determine  tliis  quant)tatively  rtKMurse  inust  be  had  to  one  of 
Beveral  methods  devised  by  Dondera,  Oliver,  and  Brudeiicll  Carter. 

Kor  a  tnily  scientitic  estimation  of  tho  colour-senite  tho  si«H;tral  colours  must 
be  employed.  Lord  Kayleigh,  Abney,  Chibrefc,  and  Uirschberg  havo  devia«! 
instruuients  bv  means  of  hIiicIi  dutinite  upectral  colouni  can  lie  expotted  and 
matcbed  for  solection  from  another  spectruni. 

Pra  ctica  L  Rrua  RKS. — Stamtn. — The  practical  importanceof  thesubject 
of  colour- bUndness  wa8  not  recognieed  uatii  1855,  wben  Dr.  George  Wil9on 
of  Edinburf^li  published  his  Researehts  on  Coloiir-Blindness,  and  graphically 
drew  atteutioD  to  the  dungera  of  emplojing  colour-blind  men  in  ponitions 
of  truet.  In  1876  a  milway  disaster  at  Ai'l8ey  Junction.  and  the  eugges- 
tion  that  it  waa  due  to  colour-blindness  on  the  part  of  the  eneine-driver, 
e^oitcd  public  attention.  Id  the  foUo\nDg  year  the  Boara  of  Trade 
eetabliahed  a  compul8ory  test  for  tboae  of  the  Mercjintile  Marino  applying 
for  ccrtificatcs  of  mastcr  and  mate.  The  test  coneisted  in  the  naming  of 
colours,  the  cou8equencti  being  Ihat  men  rejected  at  one  tirne  or  plače 
passed  the  te«t  eucceasfullj  on  another  occaaion.  The  perfunctoij 
maoner  in  whiuh  Lhe  Regulations  respeoting  colour-blind  men  vere  dmwD  is 
ahown  by  the  following  facta : — 

1 .  That  no  test  \vas  requiTed  of  '*  look-oute/'  ordinar^  aeamen,  apprenticee, 
or  pilot«. 

2.  That  the  colour-blind  officer  received  his  c«rtiiicate,  though  it  vnu 
cndorsed  "  colonr-hlind." 

3.  Tliat  no  provimou  wa8  inade  for  colour-blind  oflicers  wlio  might  con- 
Bcientiou8ly  feel  their  unfitness  for  the  sea  life. 

Tlie  in«fficiency  of  tho  wvtM.llixl  "colour-blind  te8t"le<l  io  a  long  controversj 
l»etwcM?n  nipmbcr«  of  thn  nirvlical  pi-ofession  arjd  the  Ikiard  of  Trade,  rc*ulting 
fiDally  in  the  establishinf^nt  of  the  Holnign-n  Wool  Test  aa  the  ofHcinl  te^t  on 
September  1,  1894.  The  ll<jard  have  not,  however,  yot  risen  to  a  fuU  sense  of  their 
respon8ibiHty.  The  ni-imarv  object  of  (Joveniment  is  to  provide  safeguards  for 
human  life  which  inaividual  čare  cannot  conimand.  From  thiH  •t&ndpoint  their 
own  Ueports  condomn  thoui.  Between  1877  and  1894,  72,BJ>4  sailora  already  hold- 
inp  or  ftpplving  for  certi6rAtes  vere  compulborih-  examincd,  40U  failed  to  pasa  in 
colour.  In  the  stime  period,  6370  vo/vnf/i;i/y  oflered  themsclves  for  examination, 
and  293  faile<]  to  pass.  Sincc  1894,  Mrhen  the  Holmgren  test  oame  into  vogue, 
31,720  have  I»een  te«ted.  with  232  fatlure«,  reduced  on  apjieal  to  SIft.  Taking  the 
figarot  of  both  periods  together,  betveon  1677  ajid  1898, 100,984  sailon  have  been 
teitedt  and  017  found  colour-blind.  Of  thme  91?  oolonr-blindi  there  i^  not  one 
tittle  of  evidence  to  show  that  thev  have  nbandoned  tlie  aoa  life  ;  on  the  contniry, 
we  know  timt  in  spite  of  their  defect  they  are  alloved  to  coniiftiie  their  calling, 
and  do  »i  to  the  nienace  of  tlie  puhlic  Bafety.  Tb«  obvioua  deduction  is  that  whiTe 
the  Boanl  of  Trade  oompletely  tail  to  procure  that  meaaure  oi  protection  which 
t)ie  publio  requireTnents  demnnd,  tho  public  on  their  part  have,  by  the  adoptionof 
fallncious  Itegutalions,  been  deluded  into  a  »tate  of  false  sccuntv.  The  recom- 
tnon<IatinnK  of  tho  lU)yal  Sc>ciety'K  Ck>ininitt.*H!  thal  ali  i-andidatea  tor  poaitiouR  of 
truat  tdiould  tte  c<>inpuUorily  cxamined,  nml  tiint  in  judicial  inquirio8  a«  to  oollisiona 
the  witnesKes  fihould  be  exauiined  for  cotour  blindne-u,  would,  if  carricd  otlt,  open 
au  era  of  tafety  which  hu  hitherto  been  uuknown. 

RaUway  Af^n. — Up  tO  the  preecnt  tirne  there  baa  been  no  agreement 
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amon^  the  various  railway  companics  na  to  the  application  of  a  recognised 
stancUnl  coluur-test.  The  cuuaei^ueuce  is  that  colour-blitid  men  mav  slUl 
bo  found  in  tlie  ranks  of  railway  eraployees.  Itecent  agitation  on  the  jiurt 
of  the  British  Medical  Asaociatiou  wiU  no  doubb  i-esult  finully  in  the 
univeraal  adbption  of  HoLBigrea's  test,  supplemented  if  neces3ary  by  some 
quantitative  method. 


Comedones.    See  Acne>  Sebackoub  Gla\ds. 
Concussion.    Se^  Brain,  Intracrakial  SuBOEnr. 
Condyloma.    See  Svihilis. 
Congenital  Dislocations.    ^^e«  Deformities. 


Conjunctiva,  Diseases  of. 
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B  CONJUNCTrVA 

J 

TllE  conjunctiva  extcrnally  is  continuous  vrith  the  skiu  at  tho  freo  edge  o 
the  eyelid9,  aud  iiit.erually  vvith  the  Schneiderian  membrano  by  \vay  of  the 
lacrynial  ducts.  The  pinkiah  palpebrai  conj-uiictiva  ie  firmly  attaclied  to 
the  innor  snrfaco  oi"  the  oyeIida,  and  is  connected  vvith  Ibe  ocular  con- 
junctiva by  the  retro-tartial  fulds,  one  above  and  one  below,  wbich  by  their 
looBe  arrangement  prevent  any  dragging  upon  the  lida  by  the  movementB 
of  the  eyebulL  Tho  ocular  €onJu7u:tira  liea  upon  the  anterior  part  of  tlie 
eclera ;  it  is  pale  aud  thiu  euough  to  aUow  the  eclera  to  be  aeen  through 
its  texture.  It  is  loosely  attached  to  the  uuderl}iug  Eclerotiu,  so  that  It 
may  be  readily  pieked  up  with  forcepa.  By  a  sort  of  redupdication  it  forma 
tovards  the  inner  angle  of  the  eyeUd8  a  more  or  less  vertical  fold,  the 
pUca  semilunaris,  a  vestigial  relic  of  the  tliiid  eyeUd  of  certaiu  lower 
animals.  The  small  reddish  masa.  often  covercd  with  fine  hairs,  which  lies 
I*twecn  the  pbca  aud  the  iuuer  commiasure  of  the  cvelids,  is  callod  the 
caruncle.     Around  the  coruea  the  ocular  conjunctiva  becomea  cloeely  kuit 
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to  the  UQdorlyiDg  sclera,  and  forms  whal  is  kaowu  as  the  Hmhns 
eonjunetivtr,  a  position  in  which  blood-vessels  are  eapeciall^  Dimierous. 
T\\e  conjuDctira  oorera  the  anterior  siirface  of  the  corncn,  but  in  that 
position  it  is  reduced  to  a  few  lavers  of  epitlielial  cells.  Tho  nervaus  supply 
of  the  conjuDctiva  comes  froni  branches  of  the  tiftb  craniul  nen^e ;  the 
vttjtcuiar  supply  iuaiuly  frum  tlie  posterior  ciliurj  veasels.  The  lymphatici 
comprise  a  euperficial  and  a  deep  set,  with  cominuaicating  braucbea. 


MaLFORMATIOSS    and    COKCENITAI.   Ai^OMALIEa 

FiKro-fattjf  TVoimrr. — SvN.  Svlconjunetival  Ltpoma  of  Lijxt-dcrt/ioiii.—T)ua  con- 
(^iMiitaJ  anoinu1y  is  not  unoommon,  but  as  itgenerally  cuubcsho  niarked  defonnity, 
il  fiilU  cumpariitivclv  scldom  undcr  thu  nutict«  uf  thtj  BurgLHia.  Tho  lumuur  takes 
the  furiii  of  a  sitft,  8bghtly  raised  yellowish  luasv,  more  ur  Icss  triongular  in  form, 
Rud  U8uu)ly  tK;cupying  the  iaterral  between  the  superior  und  the  oxtenial  pectus 
iiiuKcle.  It  bes  bcnoutli  tlie  ocular  coIlju^ct<ivf^  and  ia  ft-ei-lv  movnble  upou  the 
kIoIn;.  Asa  ruU*,  iin  invo&tiiig  oiinjuuctiva  appears  norninl,  but  short  hiurs  Tuuy 
bi'  pn»«mti,  n  condition  t*i  which  tlm  name  trickosis  bvlti  hna  btfti  npplict).  Thcro 
mu  a  few  coscjt  recurded  where  a  tuuiour  occupyiug  the  L'Ustoni.iry  pusitiun  of  a 
lil)r(i-fatty  growth  vas  fouiid  to  roiitatn  a,n  r>sfleoii8  niicleus,  iit  some  instances 
»ivered  wtth  perioHtoum.  I  beliove,  aa  a  resalt  of  microscopic  invesdgations  of 
tho£o  casca,  that  they  are  probably  of  a  dcrmoid  nnture,  ana  when  they  contain 
bone  shnuld  becljkssed  as  terntoma. 

Tj'Oit ment,— Whcn  iiiconspicuoua  ihese  grovths  aro  best  left  alone.  Other- 
wiae,  the  cunjunctiva  niHy  he  ruilectcd,  and  Bome  of  tho  exp08ed  fattv-lDok.tnK 
material  8nipi>ed  awAy  wLth  fine  curvod  scissors.  The  conjunctiva  is  aiterwanu 
ivpinced,  and  kejA  in  pofution  by  inKorting  a  continuous  Kuture. 

Demtoid  Twnout't. — Tho  ordiaary  dcrmoid  forms  a  aolid«  pinkiali  whitc  grovth. 
u»ually  aituated  at  the  lower  and  onter  part  of  the  sclero-oomeal  junction,  anti 
encroaohing  to  a  v&riable  extent  upon  both  cornea  and  conjunctiva.  It  ia  atuched 
(inniv  to  the  comea.  Hairs  may  or  may  not  grow  from  the  dermoid,  tlio  top  of 
which  is  now  and  then  dry  and  fatty-looking.  The  tumour  (KeQerally  Uiiiited  to 
a  single  eye)  is  UHUttlty  alKiut  (hc  size  of  a  spHt  noa.  A  čase  naa  been  rc[x>rtc<l, 
nevcrthclcas,  where  tho  gnjvth  had  reaohcd  tno  bulk  of  a  borse-bean,  while 
upwards  of  tvrelve  iong  huii-a  bkv  from  iU  middle  part,  paased  between  the  eye- 
lids,  and  huiig  upon  tho  cheek.  The  paiient  remarKed  tnat  ihose  luurs  did  not 
appaar  until  ho  wa8  8ixteen  year»  o(  age,  at  vrhich  tiiiie  also  hiH  beard  grev.  Tlie 
dcnnoiil  ufttn  a1iow8  a  dintiiict  teMdcni'y  to  get  largor,  and  to  hciioni«  liairy  at  op 
aboDt  pubrrty.  The  micmscopo  shows  that  these  grovthii  inrlude  the  elementa 
of  urtlinAry  skiu,  as  epithelium,  glands,  hair  follicles,  et{'. 

Trffttmtrnt.—T\m  gfrovrth  may  be  muoved  by  cureful  di&%ectiou. 

A^an>i'.— Angiomata,  plexiform  or  cavemou&,  may  involve  the  conjunctiva,  and 
ar>^  uaually  asBodat^n)  with  a  atmilar  condition  o(  tlie  eyetida,  orbit,  face,  or  of 
othor  parta  of  tho  body.  The  commonest  clinical  nppeamnce  ia  that  of  a  smaU 
ur  hirgo  pat^rh  of  purplif^h  ■  reil  dinooluration  utlecting  the  piLlpebral  mucoua 
miunbmni.'.  More  nirely  a  deEnite  tumour  ia  met  with,  involviug,  it  raay  be^  the 
iM>mi1unur  fold  or  tho  ocular  or  the  palpebrml  ooiijuucttvu.  In  sume  of  thuse  coaea 
thti  Angluma  forms  a  Uvidj  nodulated  maM.  bl«eding  on  &Ught  provocatioiu 

TrMtmmt, — BinaU  oapiUary  naivi,  whicD  give  rise  to  do  duflgnrement.  cuU  (or 
no  apocdal  treatmont  anleea  t)>ey  5how  a  tendeocy  to  get  biggor  i^lure  cou- 
apiououa  pat^hes  may  bo  senretl  with  the  galvano-cAat4*ry,  or  (afier  oarefulIy 
arying  the  parts)  be  painted  liglitly  vrith  ftolulion  of  aodium  athyuite  {V.h.)  untd 
iniprovcnitnit  rcsultJi.  Tite  cavurnous  angiomata  ara  best  diaieeted  out^  aii  npcra- 
tion  that  is  by  no  moana  so  diHicult  as  it  seema 

Ljftitj^hatie  van^  ia  a  ruru  but  intoresting  congenitnl  itindition  which  dopends 
U]K>a  dilatatiun  of  the  lyniplmtic  veiw«il8,  with  liyiK.'r|>lni>i»  of  th«  conjunctiva. 
Huaio  pari  of  tho  ocular  tnu<.-ouH  mcndirane  i<  occupieit  by  a  l>uiu-li  uf  unall, 
yellawiitli  plovatitjUH,  wlii(Ji  convry  the  notiun  that  tliL'y  oontain  lluid.  Tite  mam 
may  undrrgo  varintiona  in  mxi',  particalnr)y  in  ft^midet  at  thi;  mcmitrual  period. 
In  a  vtuu*  or  niy  ovn  thti  ap|>e.iraric««  rvaiindt^l  oneof  a  nim-intUininiilor.vch«mosis, 

vcllovi.th  colour,  iM!cupying  tho  ocular  conjunrtiva  on   the  niutal  Hide  i>f  the 

/uball.     In  another  caan  a  promlnaDt  masa  of  ycnow-lik«  tlisuo,  dotted  over  with 

'Dy  hwuorrhagio  poiuta,  wa8  oonnectod  with  the  semiliiuar  fold,  whit«  in  Um 

■ame  eyo  ther«  wa«  a  collectiun  of  yelIowish  boad«d  venak  in  the  uppor  part  of 
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tho  oculftr  coniunctivA.  Botli  luls  werc  iliiekened,  jjresumablj  from  l^-nipliatic 
obstniction.  The  ejeboll  vas  small ;  shrcds  of  persistent  pupillary  membrano 
■Hrere  present;  dutletl  opacities  were  diffused  through  the  crystnlline  Iciis ;  and 
aighfc  was  extrmin'ly  poor.  Alt  exniniaeci  microscopicallv  au  instance  of  lympliatic 
variš,  and  found  in  the  ocular  c<>niunctiva  a  »eriea  of  canaU  and  CJivitiea,  the 
wall8  of  which  were  lincd  by  endothelium  and  formed  by  tlie  compressed  fibres 
of  the  oonjunctival  tissue^ 

Moh9  nave  Ijeen  desoribed  as  existlng  upon  the  ocular  conjunctiva. 

Si^}fmuvif.rari/  Cariinefi!.—  It  appeara  that  the  caruncula  lacrjmalis,  Hke  the 
tragus  or  the  nipple,  niay  be  duphcated.  Tlic  Hret  obiservation  of  the  kind  wa8 
published  by  the  writcr  iii  IHDfi,  and  since  then  Dr.  J.  W.  IT.  Eyre  has  recorded 
twu  stinihir  cascs.  A  small,  niised,  fleshy  ma&sof  granular  anpearance,  isattached 
to  the  conjunctiva  of  upi>er  or  h)wor  lia  soniowhei*e  near  tne  norraal  caruncle ; 
fine  hairs  niay  Ije  present  on  the  surfHoe  of  tlie  growth. 

TrMtmftU. — Should  it  be.  desired  for  legtlietic  reasons,  the  little  tumour  may 
r«adilv  be  snipped  away  nith  soissors.    Kecurrence  is  unlik<^1y. 

Otnn-  Rarr  Affect\ons.—'Y\ic  writcr  has  soen  perlmpa  haIf-a-<lozen  instances  of 
a  peculinr  congenitnl  growth,  whioh,  so  far  as  no  is  avrare,  has  not  bocn  men- 
tioned  in  literature.  A  grayi8h  red  tumourj  oblong  or  reniform  in  outline,  occupiea 
soitie  part  of  tho  ocular  conjunctiva.  It  is  ftt;ery  movable  with  tho  conjunctiva 
in  whieh  it  licR ;  a  few  dilated  vcKsels  oftcii  run  townrds  iU  MicroBcopic«Uy 
it  seems  to  Ih"  of  cystic  naturp,  its  vali  hoing  fnrnied  of  a  thiok  but  irregiilar 
atratilied  epilheliuiu,  togetht>r  with  a  vascular  sul)epithi'Hal  layer  of  connective 
tisane.  Tlie  tumour  i«  ejusily  dUset^ted  out>  and  if  the  wound  be  carefuUy  closed 
wiUi  &  contiuuous  autur«,  scarcely  a  ti'ace  of  the  operaLion  reinains. 


iNFLAMMATOnV   ArFECTIONS 

The  ponjiHictival  sac,  even  in  a  Btate  of  health,  is  seldom  ultogetber  free 
from  micro-orgaiuHms,  of  wliicb  by  far  the  comuionest  is  the  eo-aiUed 
sorosia  bacillns;  the  8taphyloco30ii8  pvogenes  nlbus  (or  the  Bbaphvlucoccus 
epiderniidia  albus)  itt  alao  ofteu  found.  Certain  other  microbes  are  present 
under  morbid  conditione,  as,  for  example,  gonocooci,  "VVeeks'  bacilli,  pneu- 
mocjocci,  diplobacilli,  bucilluu  ooli  conmmnis,  diplilheria  bjicilli,  and  various 
pjogenic  cocci.  They  give  rise  to  deliuite  coujunctivitia,  the  dit^uoais  of 
which  ifl  nowaday8  made  eliiefly  from  a  bactoriologiciil  exanuuuUon. 
Althoiigl)  our  kuowledge  of  the  paraaitic  nature  of  acute  ophthalmia  is 
fairly  complete,  the  same  cannot  yet  lie  eaid  of  the  chronic  forras,  eapeci- 
any  of  trochoma. 

AcvTE  OruinALMiA 

As  stated  above,  in  onr  present  state  of  knowledge  il  is  possible  to 
Hl^ribe  near]y  every  known  form  of  acute  ophthalmia  to  the  actiou  of 
speciGc  mierobes.  At  the  same  tirne,  to  avoid  confusion,  we  may  retain 
the  claesical  cUnical  divisions  and  speak  of ;  1.  Muco-purulent  ophthalmia  ; 
2.  Purulent  ophthalmia ;  3.  Granular  ophthalmia ;  and  4.  Membranous 
ophthalmia. 

1.  Muco  -  ruRULENT  OpimiALMiA. — This  commou  allection  tends  to 
become  epidemic  in  spring  and  fiummer,  and  at  timea  it  is  extr«mely  con- 
bagious.  No  age  is  exempt,  although  it  is,  above  ali  tliingH,  a  cliildiah 
aiCnent. 

Ettol'yj}/. — Tt  is  asRociated  vith^several  distinct  nuaro-organisms,  of  which  two 
are  moro  widGJy  spread  tlian  tho  roet  put  together,  namel^  (a)  the  short  and 
slender  hacillua  described  bv  Koch  and  Weeks,  and  {h)  tlie  diplobaoilluK  to  wluch 
attention  was  directod  by  Moraš  a  few  year8  ago.  Iti  some  other  countriea,  how- 
ever,  it  would  api^>ear  to  bc  niore  §encra!Iy  duo  to  pneuiaoCT>cci.  It  is  soinotimes 
aet  up  by  the  bacillus  coli  coinraunu*,  as  veli  as  by  the  various  pyogenio  cocci,  as 
the  etapbylococcus  aureus,  citrous^  and  albus,  although  in  the  čase  of  the  laet- 
nam«!  a  special  predisposing  condition  of  conjunctiva  is  probably  essential  to  the 
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ophtliniinia.  T  have  mct  vitit  one  cue  (»^socinted  with  an  e\-il-smelling  di&chArKe) 
wbere  tbe  (»actllus  pvogenes  fffitidus  ajmeared  to  )>o  tho  CAUse.  Out,  on  the  wlioie, 
we  may  wiili  tolcraljieconfidence  say  tuat  n  severe  muco- pum lont  conjunctivilu 
in  this  couritry  is  likelv  to  be  due  to  Weeks'  bncillus,  u-hpi-eits  a  much  milder  »ub- 
iu:ut«  form  ia  prubab]y  assocmt«<l  with  the  diploliacilluK  of  AIorax.  In  my 
eiperieiice,  the  other  organisnu  named  abore  are  ooniparatively  rare  as  cauaes 
of  ooiijunc-ttvitis. 

Characterti.  Tho  upper  lids  aro  reddish  aud  pullbd  ;  tliu  otular  conjunctivB  is 
bloodshot  and  perliape  occIiymo8ed  ;  thn  palpebra]  conjuDctiva  is  unifomilv  red 
and  rather  »»ollen,  and  iU  so-c&lled  "  folliolia  "  (aee  poge  367)  are  often  pecuftariy 
pnjiuiueiil..  Vellovrish  dischaivo  ih  found  about  the  efobuh««,  at  the  uinor  can- 
thus.aiid,  mixr-(I  with  lacr7Tnarfluid,  in  tlic  recessesof  the  conjunctiva.  ChomosiB 
is  seldniii  a  marked  fealure.  i*lilyt:teuuhe  aboul  the  conjunctivii  i»r  elHewherc  may 
1»e  preselit-  The  j[>atie»t  ci>iiii>1atns  of  hin  eyes  feeling  hot  antl  heavy,  juh  well  as 
of  a  Hensiitloii  which  he  often  likens  to  &and  or  dust  in  the  Rye  ;  n  dearee  of  pliolo- 
pbobia  is  not  rare.  In  uncomplicated  cnscs  the  cornea  is  clcar,  the  ina  bright,  and 
tbe  pupil  mobilc.  Spenking  gcneral]y,  thcre  is  littlc  tcndency  to  conical  uiischief« 
e8peciAlly  in  children.  When  the  inflaiiiination  Ik  cnuscd  by  tbe  pneumococcus 
Uiore  is  npl  to  be  a  thiii,  HhriiKtu«  deiKvtit  ujkui  the  conjunctiva  of  tlie  upper  Ud. 
Tlie  apecial  ttign  of  diplolMU'illary  inilannnation  (in  »ddition  to  its  subacute 
charact«r)  U  angular  blepharitis— that  is  to  iMy,  an  excorialion  and  soreness  of 
tliu  inuer  and  outer  canthus.  Pus  infecttona  aro  observed  in  children  sufTering 
froiM  a  coincident  iinpetico  or  discharp«*  frotii  the  ear.  Tho  bncillus  coli  seta  up 
an  acute  conjunctivitia  vrtiich  has  uu  distiiiK^uisliiug  feature  l)eyond  ita  tendoncy 
to  subside  8pontaneous]y. 

Trcntnunt. — The  principles  are : — liret,  to  kili  the  patbogeaic  organisnis 
by  the  local  rtpplioatiou  of  uutiBeptica;  BecoDdly,  Uf  runiovo  niorbid  secre- 
tioiLB ;  iind,  tlurdly,  to  relieve  epeciol  8ymptoms,  such  as  paiii.  The  IhisL 
remedy  for  aU  sovorc  caeCH  is  h  'Z  ikt  eont  Bolution  uf  silvor  nitrate  appUed 
to  the  expo8ed  coDJunctiva  ooce  a  dav.  The  acut«r  8yinptoins  Betdom  with- 
etand  more  than  threc  or  four  ai>plications,  but  the  remedj  ebould  be 
persevered  with  until  microacopical  exanuuation  8hows  disuharge  to  be  free 
mim  the  specifio  organiama  The  hudio  agent  aucceeds  in  most  of  the 
remainiog  aoute  muoo-purulcnt  inflanimulions  of  the  oonjunctiva.  cxcept 
pnssib)y  in  ttiat  due  to  the  diplol^icilUia  The  latter  is  best  treutud  by 
mei^ns  of  a  stroug  solution  of  zine  sulphnte  (gra.  10  to  the  ounce)  droppea 
over  tbe  oonjunctiva  three  or  four  tiines  a  day.  Chlohdo  of  zine  (gra.  5  to 
the  ounce)  mav  aSm  be  used  with  succchl  For  removiug  discharge  froni 
the  eye,  a  saturated  Botution  of  boric  ucid  or  oorrosive  siildiinate  (1 :5000) 
suooeeda  adinirably.  The  liquid  ehould  be  applied  at  ur  about  body 
temperature,  aud  the  lids,  whenever  posHiblo,  should  he  everted.  Paiu, 
wheu  at  ali  severe,  may  be  relieved  by  ihe  local  use  of  a  1  ]»er  cent  aolution 
of  cocaine  bydrochloride,  dropped  into  the  eye8  at  intervala  of  a  few  houra 
In  sever«  cusee  it  may  be  necinmnrj  to  give  bronude  of  potiuuuum  or  chloral 
iuternally. 

2.  ruKULENT  OPinoALMiA. — Thi«  aihnent  re«ull»  from  the  conocooona 
raaohing  Llu?  cunjunctival  sac.  It  ia  extremely  contaginua  PaihmoffitaUy,  it 
itoharacterised  )<y  deuae  ceUulur  inHltmtioti  of  the  aulieiiilhelial  tiisflae,  and 
by  grciit  thiokeuiug  of  the  aurfuce  epitheliuiu,  in  \vhioh,  by  auituble  loeans 
of  hardeuing  aud  ataiuing,  activc  karvmitosts  can  tio  necn.  The  gonocoooi 
do  utit  ponetrat«  the  nmcoaa  muoh  deeper  tbau  tho  epitbeliuni,  most  of 
which  is  sooner  or  later  ahed.  The  foliowiDg  puinta  umy  l)e  uoted  with 
ragard  to  goDOOOOci  and  th«ir  relutioii»hip  to  (;jii!ii'M  nf  purulent  ophthalmia : — 
(a)  They  are  Boanty  to  bi^gin  \vith,  liut  lieooiiio  numeroua  vhen  tho  dia- 
chargo  geta  prufuae;  {h)  tho  thicker  tho  aecretion  thogrCHiter  tbeir  number; 
(c)  they  ar«  not  tuldom  inixed  witb  xeroaiB  luioilli  and  with  pua  organiams; 
{a)  ihcv  iiuiy  i}orat>tt  for  aovcral  weekn.  In  practico  purulent  ophthalmia  ia 
met  with  uud^r  two  forma,  aa  it  alfect«  (1)  nowly-l>oru  uhildrou,  and  (2) 
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older  BubjectB.  The  clinical  difTerencea  between  theae  varieties  reuder  a 
Beparate  description  desirable. 

(1)  Oputhalmia  Neonatobum. — Tliia  uaimllv  develoj«  ou  the  secoud  or 
third  day  after  bii-th.  Earlier  cases  are  attributable  to  a  lingeriog  bil>our 
in  whicJi  the  intaiit  haa  been  infected  during  the  act  of  parturitioa,  and 
later  ouea  lo  inuculatiou  from  coutaminated  lochia.  Material  in  the 
inatfirnal  luissagos,  containing  gonococci,  cliiigfl  tu  tlie  baby's  lashes,  and 
is  carried  into  the  eve  after  birth,  either  by  the  bliiiking  ol"  the  infant, 
(■r  by  the  aponges,  water,  or  other  articles  emplojed  in  the  tirst  bath.  lis 
leading  feature  i»  a  disi^.harge,  at  first  thiu  and  wbe}*-like,  and  later 
resembling  pua  As  the  casc  advaoocs  the  ojelids  are  greatlj  thickened  by 
8erou8  etlusiun,  and  wheu  thus  8\voUeu  they  teud  to  become  everted  when 
the  baby  criea  The  palpobral  conjuuctiva  (often  difticult  to  e.vpoee)  is  red, 
thick,  folded>  and  haa  a  vlIIouh  louk  "  Like  a  tinoly-injected  fii^tal  stomach  " 
(J.  C.  Saundera).  Chemoaifl,  however,  is  not  comrnon.  In  tbis  daugerous 
nf}*ection  the  cornea  may  l^e  rapidly  involved,  particularly  in  preinature 
or  Byphilitic  infanta ;  au  abnonual  tightnetiH  of  the  eyelids  also  ia  uufavour- 
able  to  recovery.  The  baby,  in  raarked  caeea,  ia  often  fretful,  while  diarrhcea 
ia  apt  to  come  on,  especiallv  if  the  infant  is  bottle-fed.  The  complications 
include  awelliug  of  the  preauricular  glanda,  absceseea  about  the  evclide, 
purulent  dischargea  froui  the  externiil  geuitals  of  female  children,  arthritis, 
and  (rarely)  iuflanunation  of  the  sei-oua  meiabranea  Coiumon  resulta 
are-cicatricial  changea  in  the  conjuuctiva,  opaoities  of  the  cornea  with 
or  \vithout  incluaion  of  tlie  iris,  ant«rior  otpKtilar  cataract,  nyatagniu8, 
and  »iiiint.^ 

Trmtmenl.—VischiLT^^e  must  be  removed  frequently  by  lueaua  of  anti- 
aeptic  lotion,  aa  corrosivo  aubhmate  (1 :5000),  mercuric  cyanJde  (1 :  1000), 
IMjtasaium  peruianganate  (1 :  1000),  naphthol  (1 :  5000),  lioric  ucid  (eatuniled 
Bolution),  or  ohlorine  \vater.  The  application  ahould  be  warm,  and  applied 
to  the  everted  conjunctiva  with  a  morael  of  abaorbent  cotton  wooL  A 
8yringe  ahould  not  be  used  for  the  puq)ose,  since  it  ia  capable  of  doing 
niiacliief  to  both  j^atieut  and  operator.  In  bad  cases,  duriug  the  height 
of  the  attuck,  the  baby  muat  be  tended  by  a  nurse  day  and  night^  as 
cure  depends  chietly  upon  tlie  čare  \vitli  wnicli  the  eye3  are  kept  clean. 
Iced  applic-itioiis  to  the  eyelid8  find  favoui  in  some  quarters,  bvit  they 
call  for  inuch  altention,  teud  to  con  line  pita,  and  are  dillicult  to  keep 
in  plače.  On  the  other  hand,  the  palpebr^  conjunctiva  may  be  painted 
willi  a  2  jier  cent  aolution  of  ailver  nitrate  irreapoctive  of  tlio  atage  of 
the  dlaoase.  The  aobd  ailver  atick,  \v)iother  mitigated  or  otliemise,  cannot 
be  recon  imen  ded,  as  iLs  uae  is  alruost  certain  to  1«  fo!Iowcd  by  ideerution  of 
the  conjuuctiva.  Tlie  silver  solution  may  be  applied  once  a  day.  or  even 
twice  in  severe  caaes.  There  are  two  other  remedies  that  may  be  sub- 
stituted  for  ailver  nitrate,  nanielv,  protargul  (50  per  cent)  and  largiu 
(5-10  per  cent),  both  of  which  are  8ynthetic  compounda  of  silver  and  proteid 
Bubstancea  They  are  used  in  the  same  vvay  as  the  silver  nitrate — that 
ia,  upon  lida  everted  and  carefully  freed  froni  diacliarge.  The  uae  of  one  or 
other  of  the  foreguiug  preparations  should  be  continued  until  the  disuharge 
gebs  thin  and  acauty,  and  ia  Ibund  no  longer  to  include  gonococci.  The 
rcmedy  is  then  to  be  employed  twice  or  thrice  a  wcek  for  a  longer  term,  so 
as  to  avoid  ali  riaks  uf  rekpae.     Tf  the  corneji  be  ha2y  wheu  the  caae  cornea 

*  It  tiiUHt  be  boiDc  in  niiud  tliAt  foiniiN  of  ojilitlialmift  other  tliAii  thoM  cftused  b}'  gouocooci 
nre  met  witli  in  t>abios.  The  vritcr  hos  fuuDcl  gonocorci  lu  66  per  cent  of  his  cbsm  ;  in  the 
others,  Woolu'  btcilli,  diplobacilli,  pneutnotiocci,  or  bKillas  coli  commiiDie  appured  to  be  tba 
MUH  of  tbe  inflAmnutioii« 
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under  notice,  phjsostigmine  should  be  dropped  into  the  e}'e  three  or  four 
times  a  day : — rhjsoetignun.  milph.,  gra.  2 ;  cocain.  hydrochlor..  grft.  5 ; 
diatilled  vater,  1  ounoe.  Atropiue  snlpbate  (gT&  2  to  the  oimcc)  may  be 
used  instead  of  phyaofltiguuDO  wheu  Ihe  eorneu  is  actuaUy  uloerated. 
Should  the  ulcer  be  deep,  ur  liave  yellow  edgea,  or  aliould  there  1»  pus 
in  the  anterior  chamber,  then  more  vigoroiis  meaaiires  must  be  taken 
withoiit  further  delay.  For  example.  an  amusthetic  fthonld  1)e  given,  and 
the  ulcer  either  freely  seared  with  the  galvaDO-cautery  or  else  tnorough]y 
touched  witb  the  lifjuefied  carboUc  acid  (B.P.)  The»e  operations  may  have 
to  be  repeated. 

(2)  PuRULBST  Oputhalmia  IN  Olubb  Scbjects. — TMa  affcction  differ« 
from  ophthulmia  neonatorum  iu  the  foUun-ing  respectH  :^i.)  It  is  generally 
contined  to  a  single  eye ;  (ii)  it  aOects  men  more  often  tlian  womeD ;  (iii) 
ita  prognosi«,  o»i^Hx:iaUy  in  persons  over  twenty  yoar8  of  age,  is  very  gravo, 
Its  most  frequeDt  cause  is  auto-inooulation  f^m  a  coexisting  goaorrhcea. 
The  %Tru8  is  spread  by  fingers,  wa8hing  materials,  bed  linen,  or  contaminated 
iostrutnents  or  dressiugs;  in  hot  countries  flies  appear  to  be  the  most  usual 
agents  of  iufectiou. 

S^ptoms. — After  an  incubation  period  averaging  about  two  dayB,  the 
diaease  declares  itself  by  pain,  photophobia,  8welTing  of  the  lids,  and  the 
disoharge  of  thin.  whey-like  material  from  bhe  conjunctiva.  The  early  Bigns 
j»re  80  little  characteristic  in  the  absence  of  a  clear  history  of  inocidation 
that  the  čase  may  be  readilv  mistaken  for  one  of  catarrhal  intlatuiiKition, 
imleas  the  secretion  be  esamined  with  the  microscope  and  fouud  to  contaiu 
gonococci  But  before  long  the  coujunctiva  of  the  eyelids  becomes  miirkcdly 
8wblleu,  villous,  and  of  a  deop-red  hue;  tliab  of  the  eveball  is  intiltrated 
with  senim,  so  as  bo  form  a  mouud  of  jelly*liko  tliickening  around  the 
ooraea  (chemoaiB).  Lancinating  pains  are  common,  and  the  eye  mav  be 
estremelj  tender.  Mean\vhile  the  abuadaut  discharge  is  thick  and  yeUow, 
and  inolndea  innumerable  gonococci.  After  a  few  days  the  ewelling 
of  the  lids  and  oonjuncliva  becomes  less  marked,  and  iu  most  casea  the 
condition  8lowly  recedes.  The  process,  however,  when  severe,  almoet 
alway&  sets  up  more  or  leas  conjunctival  soarring.  The  cornea  nuty  sufler 
either  early  or  late.  The  earher  and  much  more  daugerous  ulcerations  are 
to  be  cmspeoted  whcn  thorc  is  nuich  chcmosis,  but  are  gencrally  discovered 
only  when  the  8welling  of  the  eveUds  has  begun  to  go  down.  A  dulness  is 
obserred  oither  in  the  interpalpebraJ  zone  or  else  in  tbe  central  rogion 
of  the  coruea ;  and,  while  in  a  few  instanoes  the  proceas  uiay  go  do  farther, 
U6ualiy  the  grayish  area  becomes  couverted  iuto  an  actual  ulcer.  The 
Uttor  may  be  clcar  or  havo  n  yellowish  look,  in  which  event  it  is  Likely  to 
perforate  the  cornea,  a  8tapbyloma  reeulting.  The  later  ulcerations  may  be 
central  or  peripberal,  but  suitable  meaos  wUl  geoerally  prevent  thcir  spreod. 
e8peciiilly  wl»cn  they  show  any  t<?ndency  Uy  vaacuUrity.  The  afiecliou,  like 
ophthalmia  ueonutttrum,  iuay  be  aasociated  \vith,  or  foUowed  by.  inllamma> 
tloD  of  the  joints,  as  in  a  caae  related  by  Wei8B  and  Klin^'ol)iufter. 
Indeed,  thcrc  is  no  reasoo  vhy  the  other  oamplicatious  named  uu  u  fumior 
ptge  should  not  olso  occur. 

Treatmmi. — In  principle,  the  treatment  of  ordinary  goaorrhreal  oph- 
thalmia doea  not  difTer  frnm  that  of  tho  samo  atlcction  in  babiea.  Th*^ 
rMults,  unhappily,  are  nothiiig  liku  ho  fnvourable.  The  patient  must  be  puC 
tO  bed,  and  ihe  pain  rehevt-d  by  sedativt^s  or  narcotics.  During  tbe  earlier 
StagM  ioed  comprenos  of  corrosivc  sublimat«  lotion  (1 :  5000)  may  be  applied 
to  the  8wollao  lids.  Diacbsrge  must  be  removL*d  with  one  or  other  of 
tbe  weak  imtiMplio  lotions  menCkned.    Tbe  plau  of  irrigaiiug  the  con- 
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jonctival  sac  vdth  large  quantities  of  a  diluted  lotlon  of  pennaDgaoate 
lotiob  with  a  special  irrigator  dcaerves  a  trial.  Gonocooci  muat  be  destroj-ed 
by  tho  appliculiou,  once  or  tvvice  a  duy,  of  sUver  nitrate  (2  per  ceat), 
protargul  (50  per  ceot),  or  largin  (5-10  per  cent).  Those  remedies,  hovvever, 
miist  l>c  ueed  with  great  caution  untU  thc  dischurge  aBsiLines  tho  chanictcrs 
of  puB.  Comeal  complications  must  l>e  treated  \vith  atropine  drops  (gre.  2 
to  the  ounce),  or  with  the  gaLvano-caiitery,  as  described  elsewhere.  Stiould 
a  "  granular  "  state  of  thc  coujunctiva  suoceed  the  acute  disorder.  the  Bulphate 
of  oopper  stick,  appLied  daily,  will  be  found  the  best  remedy.  AVhen  ono 
eye  aloue  is  atVected  au  altempt  must  be  made  to  sive  the  other  from 
mrasion.  The  most  8atiHfact<Ky  plim  !uay  I«  hrieily  describod  as  follt  pws : — 
A  watch-glji36  cry8tal  i3  enclosed  between  two  piecea  of  adhesive  plaater,  in 
which  holes  have  beec  cut.  This  contrivance  (introduced  by  Dr.  Buller)  ia 
then  fast«Ded  in  front  of  the  aoand  eye,  which  can  by  those  means  be 
inspected  at  mter\'als  \vithout  the  risk  of  its  being  touched  by  fingers  con- 
taminated  with  gonococci  As  a  furthcr  safeguard,  tho  patient,  as  far  as 
may  be,  should  lie  upou  his  affocted  »ide. 

3.  Acute  Gkanulah  OriiTiiALMlA. — Granular  ophthahnia  or  trachoma 
Cv.  p.  358)  is  eBHentiaUy  a  chronic  aflbction,  suhjcct  to  acute  exac6rbationH. 
The  clinical  appearances  in  acute  cases  vary  much,  but  one  feature  ia 
common  to  ali,  namely>  the  development  in  the  palpebral  conjunctiva  of 
maQy  "sago-grain"  granulations.  A  bacteriological  investigation  of  the 
Becretion  haa  in  about  two-tliirdfl  of  my  caaes  revealed  the  existence  of  an 
organism  indistingulshalde  fnnu  Week8'  Itacillus,  and  this  ia  doubtlesa  the 
microbe  receutly  deacribed  by  Dr.  Leopold  Miiller  as  the  specific  cause  of 
the  malady.  Its  presence  may  be  expluined  by  an  outbrcak  duo  to  Week8' 
bacilluB  occurriug  in  a  cammunity  whei"e  tmchonia  was  prevalent.  A  mixed 
infectiou  is  thua  eet  up,  whic1i  manife&ts  the  clinical  picture  of  au  acute  or 
Bubacute  trachoma.     Tho  diseaae  is  invarial'ly  followed  by  chronic  trachoma. 

Trealment  is  tbiiL  ot"  uiuco-purulent  ophLhahma,  and,  later,  when  chronic, 
tbat  of  trachoma.  It  must  never  be  forgotten  that  acute  trachoma  is  one  of 
the  most  contagioua  iuUanuuations  of  the  eye,  so  that  early  isohition  is  of 
vi  ta  I  importanoe. 

4.  MrmurakOU.'*  OrnTnALMlA. — Severni  distinct  fonns  of  ophthahnia 
may  be  associated  with  a  memltraue  ui^n  the  conjunctiva.  The  Klebs-Loffler 
baciUus  may  give  rise  to  a  sUght  or  to  a  severe  fonn  of  inHammation  undcr 
conditions  that  are  aa  vet  obscure.  The  milder  form  haa  for  year8  been 
known  as  croupous,  and  the  more  severe  and  less  &'equcnt  as  diphthfritič 
ophthahnin.  TIic  two  aHections  are  more  frequent  in  young  chitdren,  and 
tend  to  foUow  clo8eIy  2ymotic  ailments,  such  as  measles  and  scarlet  fever. 

^1)  Crou/HfM  ophthalmia  is  not  unUko  a  rather  severe  form  of  muoo-purulcnt 
conjunctivitis  &et  up  bv  We«ka'  baciUus.  The  lids,  often  a  good  deol  8woUen,  aui 
be  readily  everted.  snu  strings  of  glutinous  secretion  frequently  atretch  from  ono 
lid  t-o  the  ollier.  Tlie  ueular  coujunctivu  is  cuugested,  and  umj-  be  B]ii?htly  thickened. 
Tlie  Htriking  feAtuii!  of  th«  airectiun,  howevt*r,  lie«  in  the  gray  iiiembnuions  oxuda- 
tion  upon  the  jialpchral  and  (more  rarelv)  upnn  tho  ocular  coniunctivii.  The 
membi-nnc  cjin  be  stripped  away,  exposin^  oeneath  a  thickened,  red,  aod  bleeding 
Burfttoe.  Tliere  luav  be  spots  of  diphthentis  about  the  hds.  noše,  or  faoe ;  tlie  pre- 
auriculor  and  aiigular  KlfUidH  may  \ie  involved  ;  tite  geiiern.1  healtb  is  usimllv  good. 
Tb«  diseae«  is  not  folloved  bv  fiymblcphiiron  or  by  cicatricial  clmngcs  in  the  con- 
junctiva. Tho  prognosia  is  nvourabfc.  Croupous  ophthalmia  is  comparativelj 
common  in  London. 

(2)  DiphtKrritic  cot^junctivitit  has  a  clinical  appearance  so  characterititic  tliat  a 
diagnoei«  can  often  be  uiade  at  sight.  Tbe  discliarue,  al  lirht  thiu  and  8canty,  aftor 
a  few  dajs  turna  to  a  thinniah  pus,  in  which  lie  stineda  of  neerolic  tiasue.  If  the 
swoUen  hds  can  becverted,  tbe  paljiebral  conjunctiva  will  be  found  lirm  and  larda-j 
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oeoiu,  or  "bravny/'  eitber  Uiroughout  or  in  patches.  A  marked  featare  U  the 
preMDoe  of  depresiMKL  grayiah-whitfi  areaa,  oa&ocUted  witli  &nml1,  dark-red,  ecchy- 
motic  spota.  Th«  balbar  ooniuncti\'a  and  the  cornoa  niay  bc  covered  witli  false 
mptnbmne.  Tlie  aflection  is  foHowed  bv  cicatricial  changes  and  defonnitiea  of  the 
lids.  Ijiplithena  of  the  fauces  or  elflewhere  may  precede,  accompan}',  or  foIU>w  the 
ophthalmia.  The  pationts,  who  are  seriousij  il^  show  such  Rymptonis  as  i-aised 
temperaturo,  frcquent  pulso,  deprosfiion,  ansomia,  albumin  in  the  urine,  and  loaK  of 
knec-jerks.  A  sGquet  is  peripher&t  ncuritis,  as  shown  by  parcsis  of  tiie  poUvto, 
ocular  muijcles,  extren)itid&,  and  bo  on.    The  disoase  is  very  rare  in  Englond. 

Treatment. — If  Ihe  clinical  evidence  of  diphtheria  is  atrong,  antitoxin 
should  be  used  without  waitiDg  for  the  results  of  a  bactehologtcal  examiiia> 
lion :  otbenvit«;  the  iujection  iuay  lie  deferretl  for  a  liiue.  \Vhere  Klobe- 
IvitHer  Imcilli  are  found,  antitoxin  ehouM  t»<?  immediatelv  adminiBtered.  The 
elVect  of  the  n!iuedy,  whcn  used  eiirly,  ih  ruiuarKiilde.  Exiicrience  bas  proved 
tbat  uutitoun  alone  etfects  a  oure.  It  is  advisable.  however,  to  eiuploy  local 
treatmeat  as  wel]-^tir8t.  to  hioder  the  abaorption  of  toxiD8;  and,  aecondljr, 
to  destroy  organiama,  other  tban  Klebd-Loftler,  ttiat  muf  be  preaent.  For 
ihifl  purpose,  iu  the  ^arlior  st-ages,  the  writer  prefera  a  15  per  cent  aolution 
of  potassiniu  permutiganate,and.  later,  a  2  per  cent  solution  of  silver  nitrate. 
The  remedy  selected  must  be  applied  once  or  twice  daily,  if  possihle,  to  the 
everted  conjunctiva.  Meanwhile  tlic  cye8  musl  bc  kept  clean  vrith  an  anti- 
septic  lotion,  such  as  corroRive  sublimate  (1:5000),  or  boric  acid  (1  per  cent), 
or  ([uirnae.  A  good  formula  is  quinine  h^drochloride,  grs.  2 ;  distiilod  water, 
I  ounce.  Stimulants  are  often  nceded  in  »evere  uaaes.  The  patieat  must 
be  oarefully  iftolaled,  ea[>ecially  from  other  childreu. 

CffRo.vic  Oputummia 

Three  forma  of  conjunetivitia  are  included  under  the  general  deschption 
ohronic  ophthalmia,  biit  iMjfore  deHcribing  them,  a  few  wonlfl  muHl  l»e  said 
with  regard  to  tlie  liealtby  palpebral  coujuuctiva.  The  lower  tai-sal  mem- 
brane is  genemUy  traversed  hy  arltorea.'ent  vessels,  and  iihovvs,  e8peciaUy 
toward8  its  outer  eiide,  a  numl>er  of  minute,  transparent  elevations,  the  bo- 
called  "  foUicles,"  which  are  neither  more  nor  lesa  than  coUections  of  small 
roiind  cella,  Anothcr  common  appearance  consistent  with  heolbh  is  that  of 
a  ainglo  row  of  minuto  elevationa,  wluch  lie  cloee  to,  and  parallel  with,  the 
froe  edgft  of  the  outer  third  of  the  eyelid.  The  upper  Uinal  conjunctiva 
mav  1«  smooth  or  slightly  velve!y,  particularly  along  its  lower  couves  edge. 
It  18  of  ao  thin  a  texture  aa  nften  to  allovv  the  underlying  Meibomian  gLanda 
to  be  recognisod  as  so  many  vertical  markings.  It  is  quite  common  for  a 
few  tiny  uevationa  to  lio  ut  tliu  coruers  of  the  upper  tareid  conjunctiva. 
i)eeply-8eated  vcskIs  maj  be  seen  ahining  thmngl)  the  1<mw4.'  miperior  rctro* 
teisol  foldo.  "FoUicles"  are  lrequenUy  lo  b<:  diKlingviiKhed,  and  llic  lubules 
of  tbe  inferior  lacTymal  (or  palpebral)  gland  cau  aluavs  l»e  found  embedded 
in  the  outer  iiart  of  the  foldii  It  is  moat  iini>ortant  to  study  the  characters 
of  the  normal  conjunctiva  attentively,  for  a  waDt  of  that  knowledge  is  Iikely 
io  lead  to  errors  both  of  diagnosis  and  of  trcatmcnt. 

1.  CHitOMC  Muco-PUKULKST  CoNJUNCTiviTis.— This  affeclion  resultain 
most  oases  from  a  neglected  acute  catnnb.  Ita  mibjeotivo  K^nnptoni«  include 
benvinenB  Aod  drjnessof  tho  ejes  at  uight,  fre(iU4'nt  lilinkiug,  and  seiiAittions 
like  those  of  foreign  nubatancos  in  the  oyo,  Ind*V(i,  tht'y  an?  often  like  thoso 
of  an  uucorrectea  errur  of  refraction.  Tbi;  palitebml  conjunctiva  may  1« 
unduly  red ;  eecretion  may  be  pr^sent  after  sleep ;  and  a  common  appearance 
is  that  of  a  vhitinh,  frothy  »pumo  collccted  in  the  ctirnem  of  tho  eye.  Tho 
paticnts  fn<qucutly  compluin  of  oolours  arouad  ortiticial  LigUts,  tho  result  of 
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particles  of  mucus  ou  tlie  comea.  ComplicuLions — os,  for  example,  trouble- 
some  I<icrj'matioa,  blepliaritis,  and  ulcerative  keratitis — are  more  commoo  in 
elderly  subjects. 

Trmtnunt. — Wiud,  amoke,  duet,  or  irnpure  air  inust  l>e  avoided.  Eitots 
of  refraction  or  musculat*  anotnalies  should  be  corrected  with  suitable  glaases. 
The  lacrj'mal  paaaiiges  and  llie  noše  muat  be  carefnllj"  exaniuied.  Weak 
aolutiouH  of  ailver  nitrate  (gr.  ^-1  to  the  ounce)  often  reader  yeoman  aervice, 
although  they  must  not  )«  emplojed  for  too  long,  owing  to  the  risks  of 
staLning  the  conjunctiva.  Other  usefnl  local  aatringents  are  zine  Buljvhate 
(gra.  1-2),  alum  (gre.  2),  boric  acid  (grs.  10),  In  uiany  casee  it  is  advisable  to 
add  to  llie  foregoing  lotious  a  little  tincture  of  opiuin.  A  remetiy  iu  much 
favoiir  18  the  ycUow  lotion '  of  the  Auatrian  Pharmacopa^ia,  dropped  into  the 
eye  twice  or  llirice  a  day.  In  childreti  l»y  far  Lhe  l)tiKt  remedy  is  the  fumiliar 
yellow  oxide  of  mercury  oiutmeut  (grs.  10-20).  Au  ointiuent  of  coppetj 
sulphat«,  containing  J  to  2  gra  of  the  precipitated  salt  to  half  an  ounce  of 
soft  paraffin  and  an  equal  amount  of  hydrou8  vvool  fat,  ia  often  efficacioua. 
Iu  difficult  cases  the  everted  conjunctiva  may  be  touched  ooca8ionally  with 
solid  ahun  or  bluoBtone. 

2.  FoLLicuLAK  GoNJUNCTiviTia. — The  8yinptomB  of  thia  affection  re- 
senible  those  of  chronic  muco-punilent  conjuncti^itis,  but  in  addition  the 
"  folliclea "  are  unu8ualJy  prominent.  These  are  rounded  or  oval,  aeldoni 
exceed  15  mm.  in  diameter,  are  more  or  lesB  transparent,  and  are  generaUy 
arrange<l  in  ro\v8  "  like  the  beada  of  a  roBary."  The  conjunctiva  is  rarely 
deeply  involved,  and  the  changes  are  always  more  marked  in  the  lovrer  Uda 
than  clsewhen;.  The  cuudition  is  uever  iiasociated  with  consecutive  corneal 
cbamrea.  Ite  predispoaing  cauae  appears  to  lie  in  the  adeuoid  tendeucy  of 
certain  subjects;  its  exciting  cauae  may  be  either  general,  as  insanitary 
aurroimdings,  or  local,  as  an  attack  of  acute  ophthalmia,  the  prolonged  use 
of  atropine  or  phy808tigmine,  and  bo  ou.  The  best  name  for  thie  \videly- 
spread  condition  seenis  to  be  simple  folliculitis. 

Trtatmtnt. — If  the  "folliclea"  give  rise  to  no  Bymptom,  and  are  not 
asaociat^d  \vilh  discbarge  from  the  eye,  they  are  be8l  left  alone.  Othen^ise. 
the  same  remedies  may  be  eiuployed  aa  desciibed  in  the  last  sectjon.  Tan- 
nate  of  lead  ointment  (10  per  cent)  often  acts  weU.  If  the  ovei^rowths  be 
large,  there  can  be  no  objection  to  getting  rid  of  theni  by  8queezing,  cutting, 
or  other  surgical  meana.     A  chango  of  air  is  sometimes  beueficiaL 

3.  Tkaciioma. — This  importaiit  affection  ia  found  almost  exclu8ively 
amoDgBt  the  poorest  clasacs,  and  in  achools  atteuded  by  those  classee. 
Ic  may  cUng  to  a  particular  building  for  year8,  8imply  beoauae  projier 
steps  are  not  taken  to  eradicate  it.  Certain  racea — as  Russians,  Polea, 
Armenians,  Jew8,  and  Irish  —  are  peculiarly  aubject  to  the  diseaee, 
probably  becauae  their  mode  of  Ufe  favours  the  spread  of  infection. 
Kegroes,  ouriouBly  euough,  are  eaid  to  be  practically  exempt.  In  some 
coiuitries,  as  Switzerland,  trachoma  ia  almost  unknown;  in  others,  aa 
Belgium,  it  is  widely  spread.  It  arises  only  by  infoctiou,  but  we  kuow 
uotning  definite  aa  regards  the  pathogenic  agent,  thought  by  some  to  be  a 
micro-organism,  and  by  others  to  be  a  protozoon.  Tliis  much,  however,  is 
certain — that  infection  is  fostered  by  a  gregariouB  Ufe,  by  bad  ventilatioo. 
by  lack  of  cleanlincsB,  by  dcfective  ivashiiig  arrangemcnts,  and  by  the 
abeence  of  isolation  for  those  aHectod.     Indeed,  the  clinical  evidence  of  the 


1  Th«  jnlloiv  lotion  contain«  ainmonium  cLIoHde,  0'5,  and  nna  tulpltst«,  1'2&  [>arts>  dJs- 
»olred  in  200  parte  of  dutillfti  vAter.  To  that  Holntion  aro  addod  a  niUture  of  abaolutv  alcobol 
'20  part«,  camphor  0-4,  and  »tfron  0'1.  The  two  »lations  are  miierl,  alloved  to  stand  for 
tvrentj-four  liours,  aad  lUt«r«d. 


CONJUNCTIVA,  DISEASES  OF 


transmuaibilitjr  of  trachoiua  is  oronrhelming.      Bolh  oyGs  are  uauoUj 
a£feoted  sooner  or  later. 

.  Si^mptoiM. — Trachoma  is  efisentiallj-  a  chronic  ailment,  subject  (partiou- 
larly  in  the  earlier  sta^H)  to  acute  or  mibacnte  exiicerbation8.  To  b^in 
with,  it  affects  the  pulitohral  conjuncliva,  but,  later,  iiiay  spread  to  the 
ooniea.  Ita  leading  featurea  are — first,  the  developmeDt  of  "sago-grain" 
bodiee  iu  the  conjunctiva ;  and,  8econdly,  thickeuiug  of  the  pafpebral 
muoous  membrane.  The  "  sago-grain  body/'  which  is  almost  csscntial  to 
dia^oais,  appeara  to  be  a  "  folUcle,"  altered  as  the  result  of  siieoifio  in- 
ToaioD,  pic8umably  by  a  mioro-parasite.  It  is  a  rouad,  opaque,  grayi8b- 
white  growth,  deeply  omlicddod  in  tho  hypertropIuod  uonjunctiva,  cspcciaUy 
of  the  upper  cul-de-sac.  MicroeoopicaUy,  it  consiste  of  grouped  lyniphocyte6, 
HupporU'(l  by  a  dolicate  stroma,  and  often  more  or  less  dibttnc:tly  on- 
capeulat«d.  According  to  some  recent  researohes,  it  may  originate  in 
the  lymph-ve89els  or  apaoea  of  the  conjunctiva.  Discharge,  except  in 
ocute  cades,'is  seldom  abundant  An  almost  conatant  siga  of  trachoma 
is  ptosis.  which  gives  tho  i>abient  a  sleepj  look.  The  cornea  may  sufler  in 
two  way8,  numely,  by  the  developinent  of  pannus  or  of  ulceration.  A 
well-marked  pannus  gives  a  oharacteristic  appearnnco  to  the  uppcr  third 
or  su  of  the  membrane.  The  affected  ^vtrts  are  irregular  aud  cloudy,  and 
few  or  many  eniarged  veasels  (continaous  with  thoee  of  the  conjnnctivaj 
brancb  out  into  tho  web.  In  bad  casee  the  entire  cornea  niay  sufTer,  ana 
\i8ion  be  reduced  to  bare  perception  of  Ught.  Indolent  ulceration  is  not 
unoonimon  along  tiie  free  edgo  of  a  pannus.  Tho  usual  explanation  of 
the  vrv^iu  uf  ihiduuh  uBHumes  tliat  it  is  due  to  Ihe  irritatiou  of  a  n>ug}t  and 
tbickeoM  npper  lid.  ThiH  theory,  nevertheless,  is  hardly  iHimo  out  hy  the 
known  lacta.  M'^ithout  entering  into  contentious  poiots,  it  may  bo  sat'ely 
aaserted  tbat  pannus  represents  an  actual  troofaoma  of  the  oomea.  brought 
about  either  by  direct  iiioculation  from  the  affeoted  lid,  or  elae  by  the 
metastasis  of  infcctive  particlea  through  vesaeb  or  lymphatics.  Ulcerations 
of  the  cornea  Rimply  mean  diaintegration  of  the  diseased  material.  The 
sefiuels  of  trochoiiui  include  ecarring  of  the  iMilpebral  ooujunctivu,  Khortcn- 
ing  of  the  culs-de-sac,  trictiiaais,  entropion,  and  imperfect  sight  as  the  result 
of  oorueal  blcmishcs. 

Trtatment. — Sschnrotie,  turgical,  and  at€es9ory  miaiM  are  used.  For 
general  use,  the  best  tscfMrotie  is  solid  bluestone,  rubbed  over  the  esposed 
palpebml  conjunctiva  once  a  day.  Tho  appHcatiou  may  be  continued  for 
vears  wit!iout  banu.  Where  iiitIammatory  Bymptom»  are  markcd,  2  per 
cent  solution  of  ailver  nitrate  suits  admirably,  but  it  ebould  be  roplaced 
l)y  bluestone  us  »oon  as  posaible.  Other  esoharotics  are — oorroeive  eub- 
lunate  solution  (1  to  4  per  cent),  eolid  lapis  divinus,  and  undiluted  carl»LiG 
acld.  Operative  mtasurt^  are  to  be  adopted  under  the  following  circum- 
■Uiaoes:— <I)  VVhen  large  muses  of  grauulationa  are  preaent:  (2)  when 
tho  oornea  ia  ailected ;  (H)  vrhen  looal  treutment  baa  been  tried  for  several 
uionthfl  withoat  suocen;  (4)  when  s  patient  is  unlikoly  to  submit  to  a 
prolonged  oourse  of  esaharotic  treatmeut;  (5)  whcn  one  eye  is  alooe  in- 
volveiL  The  various  operatione  includo  expreasion,  partial  removal  of  the 
upper  retro-taraal  fnldft.  and  ecnibbtn^  tlie  t^alpebral  conjunctiva  with  a 
tooth-brtiah  dipped  in  some  antineptic  lotion.  Tne  chipf  ajTfMory  meoBures 
ara  the  use  of  suoh  lotions  aa  preTiously  mentionod,  and  tho  treatment  of 
oomeal  ukerotions. 

PsLYCTByuLAR  CoyjuyvTtvtTts 
This  condition  ib  oominon  in  weakly  ohildren  of  tlic  pooror  closus,  and 
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frequeDtly  developa  after  ineaeles  or  other  zjTnotic  diseafie.  In  many  caeea 
it  is  dependent  on  "  scrofula  "  or  "  tubercle."  Bach  believea  that  it  is  eet 
up  by  pyogenic  microbes,  particularlj  the  etaplijliicoccns  pjogenea  aureuB. 
He  has  succeeded  by  inocvilation  in  producing  tbe  sarae  affeution.  not  only 
In  rabbits,  but  aleo  in  hiiman  beinga.  Its  chief  importance  ia  derived  from 
the  fact  that  it  ia  often  oasociated  with  a  similar  aHection  of  the  oornea.  It 
is  extremely  proue  to  relupse,  uiilcss  its  cause  can  be  made  out  and  remedied. 
Kuics  haa  suggested  that  it  should  be  tenned  '*  cczeniatoua "  Tvhen  it  co- 
oxiata  wilh  cczerua  in  other  pirta  of  the  l>ody,  !)ut  that  when  auch  ia  not 
the  čase  the  neutral  term  "  phlyctenu]ar  "  should  be  retained. 

Sffmptoms. — One  or  more  amall  piinplea  apjiear  upon  the  sclero-cornea! 
jimction,  aud  a  triangular  leaah  of  vcasele,  having  ita  apex  at  the  affected 
Bix)t,  is  generany  proaeat.  The  little  nodule  speedily  loaes  its  epithelium, 
beaomea  couverted  into  a  euperticial  ulcor,  aud  then  Leala  completely.  It 
may,  however,  reaarb  w-ithont  at  any  tiiiie.  ulcerating.  When  phIyotenulae 
lie  in  the  ocular  conjunctiva,  at  some  distanco  from  the  Umbus,  they  are 
iiaually  large  and  accompanied  by  muco-purulent  secretion.  In  children 
there  are  several  alj-^Hcal  forms  of  phlyctenuhir  disease  that  nee<i  not  be 
described  more  particularly. 

Trcatmr.nt. — Improve  the  general  health  hy  good  food,  freeh  air,  cleanli- 
ness,  outdoor  exercise,  plenty  of  sleep,  and  (wheuever  poaeible)  by  residence 
ttt  the  aeaaide  or  in  tlio  country.  Cod-liver  oil,  bcat  given  as  au  emulsion, 
is  of  speoial  value.  aud  touics,  as  Parrish's  6yrup  and  the  a)Tup  of  ferrous 
iodide,  are  upeful.  The  use  of  these  remedies  should  generaUy  be  preceded 
by  a  short  course  of  raerciiry,  best  given  as :  Hydr.  c.  cret.,  gr.  1 ;  pulv.  rhei, 
gr.  1 ;  aodii  bicarb.,  grs.  2 :  one  povvder  every  night  for  a  week.  Locally, 
calomeP  may  be  sprinkled  over  tlie  injected  parts  once  or  tvrice  a  day,  or 
the  same  remedy  may  be  given  for  home  uae  as  an  oiutment  containing  20 
graina  to  the  oiince.  Yellow  ointment  (gra.  10  to  the  ounce)  suits  many 
cases,  and  may  be  uaed  for  months  together  where  there  is  a  marked 
tendency  to  relnpae.  Should  photophobia  be  prominent,  atropine  or  cocaine 
inay  be  coniUined  with  the  mercurial  preparation. 

Spring  Catarku. — Thia  rare  form  of  disease  is  important  from  ita 
liability  to  be  confused  with  trachoma.  Ita  signs  and  8}Tiiptom3,  however, 
are  quite  characteriatic.  It  is  marked  by  lirm,  grayi8li  elevatious  in  the 
limbua,  as  weU  aa  hy  a  pale  condition  of  the  palpebral  conjunctiva,  which  ia 
80  cloeely  beset  by  enlarged  papilhe  os  almost  to  rocall  the  apjioaranco  of  a 
cobble  pavement.  The  palpetn-al  conjunctiva  looka  as  though  it  were  coated 
with  a  thin  layer  of  milk  (Velsch).  The  pationt  complains  of  great  irritability 
of  the  €yee  of  a  diatinctly  aeaaouable  type.  The  irritation  begins  in  spring 
or  Barly  simimer,  and,  after  subsiding  more  or  lesa  compteteiy  during  the 
winter,  returns  during  the  foUowing  apring.  Spring  catarrh  U8ually  affects 
both  eyRa,  altliough  not  nece88arily  fco  the  same  degree.  It  is  met  with 
mainly  in  young  i>erson9,  and  may  persiat  for  many  yeara.  Nothing 
definite  is  known  as  to  its  patht-ilogy. 

Trealment. — Lotions  containing  borio  acid,  milphate  of  zine,  or  anti- 
pyrine  are  usefuL  Ointments  of  8alicylie  acid  or  corrosive  aublimate 
(gr.  1-2  to  the  ounce  of  lanoline-vaselme),  or  of  ammoniated  inercury 
(2  per  cent),  niay  be  employed-  In  some  Ciises  douohcs  of  hot  water 
upi^ear  to  give  temporary  relief.  If  photophobia  crist,  the  eyc8  should 
be  protected  with  gogglea.     Surgical  meaeures  have  been  recommended, 

*  Prepantions  containiug  iodine  mnst  Ite  avotded  if  oalomel  i&  bcing  Applied,  beoausa^ 
tliere  ia  a  danger  of  damaging  the  onnjuuctiva  if  tli«  two  ooin«  tnto  cambin&tioa  nnder  the 
forni  of  mptcuric  iodide 
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bat  are  not  in  favour  with  most  ophthalmic  Burgeons.  Araenic  maj  he 
given  inttinuiUy.  For  my  own  part,  I  have  aeen  more  benefit  from  change 
of  air  than  from  anj  other  means,  local  or  general. 

Ekanthematous  Cosjunctivitis. — By  tliis  name  we  niean  any  inflam- 
matiou  of  the  conjuuctiva  associated  with,  or  cloaelj  followingaQ  exanLlieiii. 
Meaalea  often  givea  rise  to  such  a  condition,  \vhich  is  characterised  by  ita 
tendenc/  to  reUpee  and  ita  rebellionaness  to  treatment.  It  Uiken  the  form, 
as  a  rule,  of  a  catarrhal  ophthalmia,  with  a  coincideut  eruption  of 
phljctenulie  and  Idepharitia ;  i)hotophol>ia  ih  a  common  featuro.  In  addition 
to  tliiB,  mauT  outbreaks  of  meaelee  are  ushered  in  by  conjunctivul  intiam- 
nmtion.  During  an  attai;k  uf  Hniall-pox,  pualulus  muy  duvelop  itpon  the 
conjunctiva  or  cornea.  and  io  the  latter  pofiition  uay  entail  Berioim  retnilta. 
I  huve  occaHionalljr  obflerved  small  pustules  upon  tbo  conju  netiva  and 
intermarginal  ejiace  during  Taricella.  Aj>art  rruin  licute  exanthenL<ita, 
certain  chronic  intlammations  of  the  skin  may  be  complicated  with  con- 
juDctivitiB.  In  acne  rosacca  a  amall  nodule  maj  form  in  the  Umbus,  and 
be  accompamed  by  localised  redneas  and  by  photophobia.  After  porsisting 
for  Revenil  iliiys  the  iuHiiinniatory  signa  diimpj>ear,  hui  a  clear,  bleb-Hke  spot 
inay  reiuaiu  iudetiuittily.  The  conjuuctiva  may  be  accidentaUy  inocubited 
with  the  vaccine  virus,  althmtgh  Buch  a  resiilt  i»  commoncr  u(>on  the  edge 
of  the  eyelida  In  a  čase  reported  by  Cargill,  tinu,  pale,  Hat  e\velling8  in 
the  ocnlor  conjunctiva  were  found  \nth  a  persistent  form  of  urticaria ;  they 
werD  noticcd  to  vary  in  size  from  day  to  day.  Characteristic  conjunctivaJ 
vbaugea  are  preseut  in  leprosv.  Lastly,  eczema  of  the  skin  or  scalp  often  co- 
exiatfl  with  phlyctenular  uHbctions  of  the  conjunctiva,  altogether  apart  from 
the  pus  inocnlattons  mentioned  u{>on  an  earber  page. 

TUBERCULOSIS 

Tuberole  of  the  conjunctiva  is  met  witb  clinicaUy  under  sereral 
distinct  forms.  It  in  often  primary — not  aBsociated,  as  far  aa  one  can 
teli,  ^vith  tubercle  ia  other  parte  of  the  body — and  in  tbat  event  is 
ost  ccrtainly  the  outcomo  of  an  external  infectinn.  This  rare  aflection 
,B  a  lingering  course,  is  usuaUy  limited  to  a  aingle  eye,  and  Beldom 
fittacks  subjectB  over  twenty  years  of  oge.  It  may  or  may  not  coeiist 
mth  lupuB  of  the  fiic«  or  eleevbcre.  The  fomi  moet  comnioul/  reoog- 
niaed  is  characterised  by  the  dovvlopment  in  the  conjuneliva  of  emaS, 
yeIlowiah  nodule«,  or  of  hleeding,  cockitcouih-Uke  grauulations,  which 
Booner  or  later  ulcerato.  The  nodulea  may  be  fonnd  in  any  part  of  tbe 
coi^unctiva,  but  the  flattened  granulationa  are  often  confined  to  that  of 
the  lids.  The  reeultiiig  ulcers  have  ragged  edgea,  grav.  nodular  bottoms, 
and  aro  often  mon^  or  Teas  biddcn  by  piiH  nr  dobri«.  The  i'ycbd8  l)ecome 
awoUeD.  hoovy.  imd  iinHighlIy  y  the  conjunctiva  throwa  olV  a  niuco-inindent 
Mcretion;  pun  or  disciomrort  uppc^ira  to  t«  more  oft^n  abaent  tliau  prveent. 
lu  odvanoed  caaes  tbe  oomoii  may  beoome  involveiL  Kroaion  of  tbe  eye- 
bdfl  maj  oocur.  and  adhedons  betweeD  tbe  ocular  and  the  |>alpebral 
conjunctiva  have  been  men.  The  neigbbouring  Ijrmphatic  glands  are 
prHcticttlly  alvrajs  enlaiged  and  tendsr.  In  nnother  form  tbe  diaeaae 
appeam  undsr  the  gniae  of  a  podancalated  tuinuur,  attjiched  by  iu  pedicie 
to  some  portion  of  tbe  imlitelmll  conjunctivn.  It  rcnemble«  a  [Mjulloma  inore 
than  uiything  elie. 

Dia^nosU. — Tbe  dijignoiuH  lurnH  upou  the  diacovery  of  tlie  tubercle 
"uti  in  tbe  dificbarge  or  jiiccea  of  the  diaeaaed  coojiuictiva.     In  obscure 
inoculiitioD  csji^rimentii  or  the  tubercuUn  test  prove  uaefuL 
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Tr&iinunt. — An  attcnipt  must  be  nmde  to  extirpate  the  whole  of  the 
granulatioDB,  as  hy  eKciaion,  scraping,  or  the  use  of  the  galvano-cauterj ; 
after  the  operation,  iodoform  should  be  applied  locally.  Kecurrences 
Hhould  be  watched  for,  and  when  found,  promptlj*  attacked.  l7UemaUy, 
ereasote  and  cod-liver  oil,  eeparately  or  combined,  appear  to  be  of  service. 
Careful  attentioD  must  ahvaj'H  be  piid  to  the  Banitary  environment  of  thej 
patient. 

Stphilis 

The  initial  lesion,  or  chancre,  is  now  and  again  obsened  upon  eome 
part  of  the  conjunctivaj  espfuially  in  uhildren.  It  forme  a  round  or  oval 
ulcer,  the  edges  of  whiuh  are  u8ual]y  roised;  indnration  may  or  may 
not  be  present.  The  corresponding  preauricular  and  angular  glanda 
8peedily  become  involved.  TTmttiie7it. — The  afiected  muoous  membrane  i 
should  be  wa8hed,  nigbt  and  morning,  \vith  Lot.  hydr.  nigra  (B.P.),  and 
after  that,  the  sore  duHted  with  powdered  iodoform.  Ar  »oon  as  the 
diagnoeis  is  made,  general  treatmeut  by  small  dosos  of  mercui-y  should  be 
begun.  Several  instancea  Imve  lately  been  reported  of  a  curious  injU^ra^l 
tion  o/  the  ocular  conjvnctiva  coming  on  during  the  secondarj-  Btage  of 
Bvphilis,  rendering  the  conjunctiva  9wollen  and  semi-translucent.  Treat- 
'in*iit.- — Men;ury  internaUy  and  black  wa8h  locally.  Mucous  patckes  have 
been  observed  by  several  writera.  Guvimata  are  occaaionally  fouud  in  the 
ociilar  conjunctiva,  and  ulcors  may  be  produced  by  their  diaintegration. 

Ophthahniii  iVodosa.^-Thia  rare  afTbction  is  due  to  the  i>cnetration  into 
the  eye  of  the  hairs  of  certain  kinds  of  caterpillars  {Bornbyx  pini  and  rubi). 
It  ifi  characteriaed  by  many  small,  hard,  graviah  growtli9  not  only  in  the 
lower  part  of  the  conjunctiva  and  sclera,  but  also  in  the  iris  and  other  parts 
of  the  eye.  Inflauimatory  8ymptoms  niay  attain  a  high  grade.  A  hi8tory 
may  be  got  of  a  cjtterpilLir  ha\injx  Iteeu  thrown  against  the  eye;  or  the 
imtient,  by  the  nature  of  his  occnpation,  may  have  been  hable  to  an  injury 
of  that  kind.  Dlu^nosis  \viU  be  rtiniiered  certain  by  exciBing  a  nodulc  for 
microscopic  esaiuination,  when  it  will  be  found  to  consist  of  round  and  of 
giant-cells,  togetlicr  with  a  hair.  Trmtment. —  The  nodules  Bhould  be 
removed,  and  intlammatory  sjmptoms  combated  by  Bedative  and  autiseptio 
lotions. 

Dkgeneeations 

Xfrosi$  Conjunctitcr. — Serosis  occura  uuder  two  forma — the  epithehal 
and  the  parenchymaLous.  Epithclial  Kerosia  is  a  superficial  uhange  of 
the  ocular  conjunctiva,  limited  parts  of  which  become  dry  and  lusireleaa, 
and  are  covered  svith  a  foam-like,  vhitiah  Bubsfcance,  eontaining  the 
serosis  bacillus  in  large  numbers.  The  changea  are  Bpecially  prone  to 
affcct  the  temporal  side  of  the  ocvUar  conjunctiva,  and  ofien  take 
a  triangular  or  oval  form.  The  spots  appear  ahgbtly  raiaed,  and  (when 
magnilied)  give  one  the  impreasion  of  being  mado  up  of  so  many  minute 
globules  of  mercury.  They  may  be  readily  wiped  away,  as  with  wool,  but 
are  reproduced  witlun  24  or  36  hourB.  The  neighbouring  conjunctiva  may 
Ije  permeated  with  dilated  vessels,  and  be  thro\vn  inlo  small  foMsconcenlric 
with  the  edge  of  the  cornea  when  the  eye  is  moved.  Tliis  form  of  xero8ia 
atfects  mainlj  thin,  poorly-nouriBhed  chiMren,  who  not  infrequently  suSoTi 
from  otorrhoea.  It  makes  ita  appearance  in  spring  or  summer,  and  may' 
recur  year  after  year  at  tliat  period  without  entailiug  any  Bcrious  niieoliieC 
It  inay  or  may  not  be  asaociated  with  definite  niglit-bUndness.  It  haa 
been  ahown  by  the  writer  to  coexist  with  aeveral  other  conditions:  (1)  a 
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deficieucy  in  hu^tnoglobin ;  (2)  alterations  in  the  ^nsual  fields  for  grecn  and 
rod ;  aud  (3)  au  exaggeration  of  the  fundua  reHesee  viaible  vrith  the 
opbthuhuoBCopo  in  moat  ^roung  eyes.  We  assume  that  epithelial  xerosi8  is 
the  outcome,  remoteIy  of  lowered  nutrition,  and  immediate1y  of  dazzUng 
by  bright  light.  Treatment —  The  most  important  reinedy  is  iron,  bost 
given  in  the  weU-known  form  of  BUuds  pilL 

PiirencKymat0us  A'erosis. — This  much  more  sehouB  m«lady  commonly 
fonus  part  of  some  general  aihnent,  the  exuct  nature  of  which  is  not  well 
noderstood.  In  this  country  it  U  found  only  in  young  chil<lren.  vrho  Bhow, 
beaidea  frothy  conjunctival  patohcs,  night-blindnees  und  doudy  cornea;.  The 
oorneal  changea  u8ually  go  on  to  perforation,  and  the  patienta  nearly  ahva}'f( 
die.  This  maladv  is  geQorally  bilatcral,  and  the  usual  signs  of  iirttation,  stich 
as  rednesA  of  the  nje  and  photopliubiii,  are  often  coimpicnous  by  Iheir  aliseiice ; 
indeed,  the  lacr^Tual  socrctiou  may  be  wholly  suppressed.  As  causes, 
bendditdry  sypliiliB,  insulliuiitnt  or  budly-8eleoted  food,  and  prolouged 
diarrhcea  or  vomiting,  have  beeu  mentioued  Among  natives  in  India 
Herl>ert  found  miicous  membranes  other  than  the  oonjunctiva  involved — 
for  G.\aiuple,  thoee  of  the  mouth,  noae,  laryDx,  brutichi,  intestiue,  and 
bladder.  Treatrfunt. — The  eyefl  ehoiild  be  cleansed  with  Biihlimate  ( 1 :5000) 
and  covered  with  pada  steeped  in  the  same  solutiou.  PhyHaBtigmine 
Butphate.  gr.  1 ;  cocaiiie  hydrocliloride,  gra.  4 ;  distilled  water,  1  ouuce, 
may  be  drupped  iuto  the  eyeB  twu  or  three  times  a  duy.  However,  more 
Buooees  is  to  be  looked  for  from  the  empIoyiueDt  of  general  than  of  local 
measurea 

Pemphigus. — The  conjunctiva  is  oocafiionaUy  affected  by  pemphigua, 
whioh  may  or  may  not  bc  assodated  with  a  eimikr  disease  of  the  skin  or  of 
otlier  mucouH  membranes,  es]}eoially  those  of  the  lips,  noae,  raouth,  aud 
fauce&  From  tirne  to  tirne  buUffi  make  tbeir  appearance  upon  the 
conjunctiva,  wbioh  becomes,  at  tirst.  thick  and  red,  and,  latcr«  undergoes 
oioatriciat  contraotion.  It  ia  rare,  hovrever,  to  aee  the  actual  blebe,  beoam« 
they  are  so  delicate  as  to  rupture  Bpeedily.  In  this  way  tbe  con^*uncti%'al 
aiuuses  are  ahortened  or  altogother  obliterated,  trichiaais  or  entropion  is  set 
up,  and  the  lida  becomo  adhercnt  to  one  another  or  to  the  globe  of  the  eye. 
The  corneal  epithelium  alAu  suflers,  becoiuing  dull  and  dry,  like  the  eye  of  a 
doad  fisb.  To  this  advauced  condition  the  name  "eesoutial  phthiais"or 
"  eoseolial  atrophy  of  the  oonjunctiva  "  has  long  bcen  applied.  The  condi- 
Uon  ia  eBBeDttaIly  chronic  As  a  rule,  the  iirognoais  is  bad,  although  a  fcw 
OMee  aeem  to  recover.  Aocording  to  modera  rescArchca,  j>emphigU8  is  due  to 
a  diplocoouus,  differunt  from  any  of  the  ordiiiary  pytx-.(M:x'>l,  and  capable  of 
ciiltivaliun  u\ioti  vahous  media  outaide  the  human  body.  The  acute  form 
of  tbe  diseaau  attacks  butchers  with  disproportiooate  fre([Utincy  (Pcrnet). 
It  seems  Likely  that  the  conjunctival  aOeotion  may  arise  in  one  of  three 
yrmjt:  (I)  as  a  primary  diBease  resulting  &om  ectogenous  inoculation;  (2) 
lUi  sn  eztODBion,  through  the  lacrjmal  paasagee,  from  pempliij^is  of  thu 
niouth  or  noše;  and  (3}  by  conveyanoe  of  the  specilic  microlt«  by  the 
putient's  finger  from  cutaneous  Imlhi*.  TrmtminL — The  treatmeut  is 
purely  palliative.  Arsenic  may  l>e  udmiDiaUired  intemally,  and  the  con- 
junctiva kept  olean  and  eupple  with  oiutments  containing  oorrosivo 
eubUmatu  (gr.  J),  iodofomi  (gm.  5),  or  boric  acid  (gra.  60).  Borogly(.'crido 
hoB  also  been  employed.  AttemptA  to  remodv  tho  condition  by  transplanta- 
tion  of  muoous  membrane  from  ulhtir  {»arU  of  tho  body  have  so  far  not 
)*ieldod  very  enoouragiug  rosult«. 

L^irdactoug  D§gentrati(m. — Tliia  rare  disease  hna  1)oen   observod   cliieily    bj 
Rnsstan  rarCMOS.    It  U  marked  by  a  progreasiv«,  uoii-inflamniatorjr  liypertrophy, 
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commencing  in  the  retro-tarsal  folds  or  plica  semilunaris.  and  8lowly  Bpreadingto 
other  parU  of  the  conjunctiva.  Tbe  aOected  mucuuB  uiembrane  is  of  pale  votour, 
resemblos  in  appearance  bacon-fat,  and  does  not  bleed  whpn  inciaed.  It  is  said  to 
attack  adulU,  who  may  or  may  not  havc  sufferct]  from  trachnnm,  and  to  occur  ^ 
independentlv  of  dcgcneration  elsewhcr^  as  in  tlie  liver,  spleen,  or  kiduejs. 
Trfatmfnf. ~Kxcisiony  partial  or  complete,  is  recomuiended  by  tlio^  who  hnve  had 
expt'rience  of  the  dij>*ase. 

Čtmjimvtiviiis  Pelriftciinf. — Under  this  nam«  Lobfir  haa  dcseribed  a  poculiar 
HtTection  of  tho  coniunctiva,  which  becomes  chronically  inflamed  and  beatrewn 
with  white,  opaque  dots.  The  chalky-white  colour  of  the  deposits  contrasta  with 
the  redness  of  the  mucoiis  membrane  in  which  they  lie.  Thoy  Brtt(ii:mily  get 
lurger,  &o  tlial  tbe  parU  involved  tiually  look  alniost  as  though  they  hfid  been 
potrified.  Leber  fouiid  the  deposits  to  consiat  of  an  organi*;  combination  «f  chalk. 
It  is  not«worthy  that  in  Leber'fi  čase  the  tUsease  led  to  partial  fiymblepharon, 
nnd  that  the  mucous  membrane  of  the  tongue  shovred  epithelial  changes. 


VaRIOUS  C0ND1TION9 

Pterygitim. — A  conditiou  of  the  ocular  coujunctiva,  a  fold  of  wluch 
assumes  ii  triangiilar  form,  and  becomes  firinly  adherenfc  to  the  miperfieial 
lftyer«  of  the  cornea.  TJie  true  pterj-giiuu  occurs  only  on  the  inner 
or  outer  side  of  the  cornea  in  the  region  correfiponcling  to  the  palpebral 
tissiire.  A  IHlse  pterygium,  however,  maj*  tje  met  \Wth  in  other  positionn. ' 
At  lirst,  Nvheu  the  pterjgiuni  ia  growing,  it  is  thick  and  lleshy  and  marked  by 
obvioua  vesacla,  like  thu  wiug  of  un  inseut;  hiter,  it  tjecomes  thiu  unU  pale 
and  almost  of  eicatricial  appearuuce.  Its  courec  ie  esseDtiaUy  chrouic. 
During  the  progressive  stage,  it  gives  an  unsightly  look  to  the  eye,  may 
mechanicaUy  limit  the  ocular  moveraenta,  and  may  encroaoh  on  the  visual 
part  of  the  cornea.  The  conditiou,  wiiich  is  rare  in  women,  is  met  \vith 
chietly  in  middie-aged  men.  It  8pecially  artects  thoac  wbo  have  lived  abroad, 
and  ia  rather  comiuon  in  sailors,  prohftbly  because  thev  are  expo8ed  to  viciaai- 
tudes  of  weather.  Theories. — Arlt  asmimes  that  norious  influence,  8uch  as 
dust,  causes  the  epitbeUum  of  the  conjunctiva  and  cornea  to  bo  shod,  so  that  a 
little  auperadded  sweUiug  makes  those  two  structures  to  adhere  and  a  point 
or  tog  of  conjunctiva  to  become  fastened  to  the  cornea,  Fuchs  believcs  that 
it  origiuates  1'roiii  a  pinguecula  wliich  haa  graduaUy  made  its  \vay  into  the 
cornea,  aud  iti  so  doing  drawn  a  fold  of  conjunctiva  with  it.  A  kind  of 
spiirious  pter}'gium  may  now  and  tlien  follow  acute  oplithalmia,  biirns,  or 
scalds.  Treatm^nt. — If  the  condition  be  8tationary,  and  have  not  encroached 
8eriou3ly  on  the  cornea,  it  ia  beat  left  alono,  but  otherwise  nn  operation 
muat  be  performed.  The  pterygium  is  carefully  dissected  away  from  tbe 
cornea,  and,  ita  apei  beiug  folded  upon  itaelf,  is  retaiued  under  the  ocular 
conjunctiva  by  a  suture.  The  conjuuctival  \vouud  must  be  cloaed  as  ueatly 
as  poaaible  by  means  of  a  continuous  ailk  thread.  Tbe  cornea,  it  niuat  Ife 
remembered,  alwaya  remaina  cloudy  at  tbe  spot  T\here  tbe  ptervgium  vvaa 
attached. 

Sj/mblrpharon.^Xhis  condition  is  loarked  by  one  or  ecveral  adhesions 
between  the  ocular  and  the  palpebral  conjunctiva.  It  is  caused  by 
anything  that  produces  an  ulceration  of  tbe  opposed  surfacea,  c.ff.  burna,  the 
actiou  of  Ume,  certaiu  forma  of  acute  ophtlialmia,  tubercie,  pemphigus,  aud 
operations  ou  the  conjunctiva.  It  affecte  the  lower  more  rre*iueutly  thau 
the  uppor  lid.  Different  namea  have  been  applied  according  to  ita  position, 
as  8ymblepbaron  poaterius  and  anterius.  The  former  indicatea  that  the 
union  haa  involved  the  conjuuctival  fomices ;  the  latter  that  thoac  structures 
have  remaiued  freo.  Symbli.^pharon  totale  meana  that  the  eyelid8 
adherent  to  the  eyebaU.  Symblepharon,  when  marked,  may  cause  diefigore-l 
ment,  irritability  of  tbe  eye,  Umitation  of  tbe  natural  movementa,  or  (rarely) 
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interferonce  with  sight  TreatmerU. — Many  operations,  some  of  a  highljr 
ingeaious  character,  bare  been  deviM.  The  Binipleet  plan  is  to  separate 
Iho  Ud  from  the  eyeball  by  dissection,  and  then  to  cover  the  raw  places 
with  morsels  of  inucoua  membrane  ttiken  from  tbe  motith.  i\jiother  way  ia 
to  make  liberating  incisions  in  the  neighlx>urin^'  conjunctiva,  so  lliat  the 
edges  of  the  ttound  in  the  ocular  conjunctiva  may  be  brought  together  with 
sutare&    The  treatment  of  ajmblepbaron  posterius  m  not  so  6aiiflfiiotory. 

iHiif/Hecii^— Pinguecula,  like  ptervgiam,  is  scldom  seen  save  in  elderlf 
jKrsona.  It  iakes  tbe  form  of  a  smfdl,  yellowish  elevatton  of  triangular  shape, 
situated  ia  the  oonlftr  coiijunctivA,  usuallv  on  cach  sidc  of  the  comea.  The 
tumonr  oonsists  of  dense  connottive  tisaue  (wliich  hos  undergone  a  hyalinc  chnnge) 
covered  with  thickeneti  epitheliuiu.     Tnatinent, — Keinovul,  if  called  for. 

Efu*ion»  Jnto  Oif  CtmJunctitKu — So  loose  is  the  t«^xture  or  tlie  ot-ular  cunjuncliva 
ihAt  effusions  nf  blood  or  soruni  reodilj  occur  into  it*  fiubstance.  Iii  extenstv6 
lia?morrhagcs  altnost  tbe  cntire  ocular  conjunctiva  niay  be  invoivcd,  and  blood 
ma^  even  pass  for  some  Itttle  distunce  bcneath  tbe  epitbeliol  layer  of  tho  cornea. 
It  iB  not  uncomoiou  aft«r  6quint  o|>erHtions  for  the  irut  to  appear  chnngcd  in 
colour,  owing  to  a  transudation  of  extravasated  blood  tnto  the  cornea.  The  sob- 
conjunctival  hicmorrhage  bccomos  slowly  absorbcd.  Its  main  causes  are  two  ia 
nambor:  (1)  Fragility  of  the  blood-vesselB :  (2)  injurv,  operation,  strain,  or 
inflanuuation.  7*rralf)uvt/.— Compressee  o(  lead  lotion.  ČKeniosis^  or  distension  of 
the  conjunctiva  by  bloo«!  »eruni,  n)ay  a4T0n)pany  severe  inflaoinmlionb  not  only  of 
the  ctinjunctiva,  but  alao  of  otlier  parU  of  the  eye  or  of  ita  surroundinga.  Ti  is, 
thereforc,  merely  a  syuiptoin.  In  a  niarkcd  čase  the  comea  is  overhkpped  by  the 
awolleD  muoous  membrane,  which  also  protrudes  from  betweea  the  ejelids. 
Anolher  kind  of  chemoais,  ihougfat  to  be  ot  non-inflaininatoiT  origia,  is  sometimes 
obsarved  in  elderly  nersona.  Some  of  the  patienta  sutler  from  ohronio  Bright^s 
dinue,  but,  as  a  rule,  the  cauae  of  the  (cdenia  is  obacure.  Holmes  Spicer  has 
raoently  described  a  form  of  chomoeis,  which  hc  considcrs  dae  to  "obstruction  of 
the  iymph  streams,"  Tho  patients  givc  a  history  of  acuto  rheomatiam,  and  the 
conjunctival  alTection  is  associated  with  lacunar  toosillitia,  glandular  cnUrge- 
ment,  and  febrile  muvenieiit.  La&tly.  cheniosia  has  been  nuted  by  8wan  M. 
Bumet  after  the  intenial  aduiinistration  of  quiniDe. 

Stainintj  o/ thf  Cmi/unc/itAi.— The  conjunctiva  may  bestained  bys«voraI agente, 
sttch  as  silvcr  nttrato,  protnrgol,  largin,  ttnd  iron  sulphat«.  Lead  acetate  may  lead 
to  local  ukvrntion  and  to  deiM>sitiou  uf  tlie  salt 

Lithiasis  o/  Ihf  Conjunctiva. — In  gouty  subject«  deposits  of  uric  acid  niay 
vometiiiH^  be  found  in  the  palpebral  conjunctiva.  Bhould  they  rause  irritation 
they  uiay  bo  rcmovcd.  Smatl,  yellowUh  concrotioos  are  quitc  frequontly  found  in 
the  palpebml  conjunctiva  of  voung  persons.  According  to  Kuehs,  these  aro  to  be 
looked  upon  as  tubuJar  glands  of  new  formation  containinc  funi^i  (ptizrtutm). 

ConjunetivUit  from  JJatilinff.—A  form  of  painful  ophtlmbnta  niny  quickly  follow 
ezposura  to  snow,  electric  light,  or  the  X-ray8.  It  is  to  be  treated  by  ei:iltl  »pplica- 
tiona  to  the  lids,  and  by  dropping  a  S  per  cent  sdation  of  cocainc  into  the 
conjunctival  sac  at  intervala     It  Bpecdi1y  get«  wel]. 

Smpht/tenfi.—Thivi  impites  a  couimanicatii^m  between  the  Huboonju  neti  val  tinsuo 
and  tbe  nasal  caviiy  or  air-sinusei  about  the  orbit.  Traumatism  is  tbe  usua) 
flaoae.  On  pali)ation,  charaoteristic  crepitation  can  be  elicited.  TVtaknmL — 
Oompi'eMive  uandagc  for  a  fev  houra. 


Tdmours  of  thb  Conjunctiva 


I  Beiides  tlie  tiimoiire  alroady  mentioned  the  fotlowiug  dcw  growcbs  havo 

I  bMO  fouud  in  the  conjunctiva:   cy8ta,  paroaitic  and  otherwiM,  myxoma, 

I  pftpiUoina,  fibroma,  polypi,  ejutbelioma,  aaicoma,  and  carcinoma.     The  treat- 

I  meut  ia  to  romove  the  tumour  wilh  the  lesst  poaaible  diaturbonoe  of  \hr 

^^  aeighbourinu  parta     A  aimple  puncture,  how0ver,  mav  sometimos  stittice, 

^H  as  when  dealing  with  tho  so-čall&d  "  minplu  cynit."     In  the  čase  of  malij^nant 

^^  grovrths  (which  geueraUy  ori^^inate  fVom  the  limboa)  it  may  be  odvuabl« 

t  to  cftuteriBo  the  spot  of  origin. 
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InJURIES  OF  THE  CONJU>-CTIVA 

• 

The  conjunctiva  inay  be  injured  as  the  result  of  direct  violence  or  the 
action  of  chemical  agent«.  The  degroe  of  inHammation  is  often  out  of  ali 
proportion  to  the  size  of  the  irritaut.  Mechauicul  injuries,  doubtless,  quickly 
ijocome  complicated  with  pathogenic  organisms,  from  wliich  the  conjunctiva  1 
8ac  ia  Beldoiu  free.  Mureover,  microbee  mar  have  been  introduced  a]M)n  the 
Biirface  of  foreign  bodies  or  in  other  way8.  Injuries  from  lijne  desorve  special 
mcnlion.  They  tire  very  fonnidable  when  cnnsed  by  ^uicklime,  which  has  a^ 
double  actioii,  namelj-,  that  of  heat  evolved  by  coutact  with  the  teare  and  ^ 
that  of  cheraical  irritation.  Wlien  due  to  slaked  lime,  which  ia  more  com- 
mouly  the  čase,  they  are  lesa  diaastroua  Treatment. — lu  severe  casea  it  is 
nece6Bary  to  ploce  the  patient  tmder  the  in:fluenco  of  an  ann^^thetic,  and, 
after  removiug  every  particle  of  foreign  matter,  to  apply  castor  oil  to  the 
injtired  mucuus  membrane.  Prognosis  \viU  alway8  be  grave,  owing  to  euch 
8eoondary  reaulta  a«  implication  of  the  coruea.  hy]>opyi>n,  eutropiou,  and 
8ymblepharoa.  Uncomplioated  ivounds  of  the  conjunctiva  heal  kindly 
enough  if  Hrst  niade  aaeptic,  and  then  drawn  together  by  fine  silk  autures. 
It  ia  eaid  that  the  ataining  lefb  by  graiua  of  guupowder  may  be  got  rid  of 
by  elcclroly8iH, 


1883,    29th    Decomber.  —  2.  Wczkb. 
AnT^  d«  finrlUut  Pa^evr,   189«. — 
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pHvaioLocicAL  CoNsiDEHATHiNH.  —  While  thc  frHiueocj  with  whtcb  the  excreta 
of  the  bowels  are  eJtpeUod  varies  at  diirereut  ages,  it  may  1»  acc-epted  as  pmctically 
norinal  that  from  later  childfiood  otivards  an  evacuation  at  leost  once  daitv  should 
occur.  It  is  tnie  that  in  the  čase  of  niany,  especia11y  of  the  female  sen,  ilenuoation 
occurs  much  less  frequently^oueo  in  threc  or  four  days,  or  even  selaoiner, — but 
wbile  it  has  to  bo  admitted  that  niany  of  sucb  cases  prescnt  apparently  few  or 
none  of  the  aymptoms  of  fiecal  reteution,  yet  norie  the  le»s  such  a  condition  of  the 
excretory  functiuna  can  liard]y  be  lookea  oti  as  iioniial. 

Tli«  iutestinal  oontentji,  which  in  the  .sraall  lxiwel  are  in  a  very  fluid  condition, 
undergo  a  nmi-krd  absorption  during  their  passage  through  the  larui!  int^^tine. 
Hence  it  is  onIy  in  the  Intter  part  of  Iho  colou  tliat  they  assuine  the  cFiai-acteristic 
seuii-soUd  appearance  of  a  natural  motioti,  and  in  the  sigmoid  HcKure  the  fa^ccs 
are  stored  until  the  act  of  defipcation  takes  plača  The  incitement  to  this  is  usuany 
the  passag«  into  tho  rectum  (as  a  result  of  peristalsis  in  the  signioid  tlexure)  of  part 
of  the  contenta  of  tho  latt43r.  This  is  appftrently  frequently  inuuced  by  the  eutrance 
into  the  eniptv  stomach  of  f(K>d,  especially  vhen  tho  sigmoid  fiexure*is  inodci-ately 
dist«nded  witn  excreta,  [An  exaffgeration  of  this  normal  inechanism  is  aeeii  in 
what  is  known  as  lientcHc  diarrhcea,  vhere  the  ingestion  of  a  meal  is  at  onoe 
foUowed  by  a  desire  for  evacuation  as  the  result  of  the  entrance  of  a  suiall  quantity 
of  fi0ces  into  the  rectiii»  from  thc  mcrely  mrtially  loaded  sigmoid.) 

Although  tho  act  is  a  retlex  one  carriea  out  thit>ugh  a  centre  in  the  spinal  cord, 
it  is  largelv  iiiHucnced  by  the  wi!l.  In  man  this  centre  is  silmited  in  the  lumbar 
region  of  the  cord.  The  preseuce  of  the  accumulatecl  fa-ces  in  the  rectum  caase& 
by  re6ex  action  through  the  centre,  rolaxatton  of  the  sphincter,  vhile  increaaea  j 
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intestinal  peristAlsis  is  alao  set  up.  In  volantar^  defn^cation  the  oct  is  stArted  by 
a  full  iuspiration,  closuro  of  the  glottis  and  fisation  of  thc  diaphragm,  foI]owed  by 
oontrnction  of  the  nbdouiinal  muscles  and  tevator  ani,  the  latt«r  in  this  way  exert' 
ing  pressiire  on  the  recttiiii,  wliile  the  tcnsioD  uf  the  pelvio  fascia  and  muscles  of 
tiic  pelvic  Iloor  oJTer  tlie  required  reaistance. 

Definiiion. — Constipation  umy  be  defiaed  as  a  condjtion  in  wl)ich  the 
alviiie  evacuatioa  is  dilticuU  aud  deflcient  either  ia  amounl  or  rrequency, 
or  lioth,  with  a  con»oquent  tendencj*  to  ficcal  retention. 

\Vhile  in  realit)'  ldrgely  a  8ymptom  preaent  in  a  great  vanety  nf 
oonditions  and  not  a  disease,  constipation  is  frequently  in  itself  of  eo  tuucti 
impirtiince  ua  iihnoel  to  w}irrant  its  \)eing  regiirdal  tui  such.  C4jrtainly  in 
view  of  the  great  frc<£ucacy  of  it«  occurrence,  tbe  amount  of  diBComfort  and 
Buffering  it  producos,  aH  uell  as  the  beneflcial  effectfi  and  8iiti8factory  results 
of  ita  proper  treatinent,  the  conditiou  is  one  whic)i  ciiUs  for  moro  carefiil 
attention  and  lesa  empirical  treatment  than  it  often  receives  from  the 
practitioner.  (For  constipation  in  children  see  "  Gaatro-Intestinal  Dis- 
order«.") 

Causes. — "NVhile  the  caoses  of  constipation  are  so  numeroua  and  varied 
that  it  ia  ditticuit  to  summorifie  them.  it  is  essentiol  to  tbe  Batisfa<.u>ry  treat- 
ment of  any  čase  that  the  rea!  source  of  the  troiible  be  discovereii.  As  u 
rule  sevei-al  factors  are  at  work,  and  theae  may  perhaps  be  best  considered 
briefly  iinder  two  heada: — (A)  Faulty  expuliiive  mechaniam;  (B)  Faults  in 
the  inteetinal  oontenta 

FauUy  £j.'pul»ive  Meehani»m. — In  this  first  groap  of  caoses  one  of 
Ihe  most  iinivirtant  is  that  of  hatrit ;  oireleHsness  in  altoudiug  to  the 
call  to  stool,  with  the  result  that  the  bowel  becomcs  accustomed  to  the 
presence  of  farjil  accumulatious,  and  ono  of  the  chief  stimuli  to  regular 
dcfscatioD  is  Ihus  lost.  In  other  cases  the  sedentary  habit«  or  occujutioD 
of  the  patient,  with  the  consequent  feebleoess  of  the  abdominal  muscles 
and  RluggiahnesH  of  the  whole  circulation,  constitute  a  powerful  factor. 

In  auother  group  of  casee  the  source  is  to  be  found  in  the  boicel. 
Apart  from  the  eiistenco  of  actual  constriction  frora  miilignant  disease  in 
the  bowel,  the  posaibiUty  of  which  must  uever  be  Io8t  aight  of  eren  in 
compaTatively  young  subjects,  constipation  inay  ariee  from  feebleness  of 
pcristaltic  force  consefjuent  on  a  Iowenng  of  the  ner\-o-mu8c\ilar  tone  of  the 
txiwel,  e.g.  in  old  age  or  ansemia,  from  cicatrisation  of  old  ulcers,  from  the 
preeenc«  of  peritonitis  (Bubacnte  or  chronic),  or  old-standing  bauds  nr 
adb(^'iion.4  (iiupeding  periatalais),  from  presaure  on  the  bowel  by  tuuoura  or 
other  H\veUing8  of  adjacent  parts,  e.^.  uterinc  cnlargementa.  phyHioI(^cal  or 
pAthological,  ovarinn  tumours,  etc ;  while  again  the  over-distension  wlii(:h 
iiiAy  re«ult  frora  such  blocking  of  the  lumen  of  the  bowel  stiU  furtber  temla 
to  per^jetuate  the  mnlady  by  lesaening  the  peristaltic  force.  In  other 
insUoceB,  eepeciiL]ly  of  painful  pelvic  disoMers  lo  womoD,  the  drtjad  of  |»ilu 
in  deftecation  and  actual  pain  itself  niay  havc  an  inhibitive  effect  ou 
pcristalsis,  and  thc  samo  is  seen  in  cama  of  hiemorrhoidB,  onal  tisstue.  etc. 

On  the  other  hand,  the  consti])ation  nLay  ariae  frora  nn  interference  with 
the  nen^ous  mechaniam  concerned  io  controlling  the  act  of  defax:ation,  from 
involvemeut  of  the  ceotres  or  nerve-filirea,  as  in  soino  fonns  uf  spinul  diseiu«, 
or  a»  H  piirt  uf  various  cerebral  disorders,  f.ff.  meUnchotia,  tuU^nMtlar 
ineuinj^itJH,  etc. 

|juttly,  ineffieUney  a/  ihe  ae€$aory  muaevJar  m^kaniam  maj  contributa 
to  the  productiou  of  coustiputiou,  as  in  some  casee  of  paralvsiB,  or  in  patient* 
vrhoae  abdominal  mascles  have  bcen  ovcr-distended,  t.ff.  ny  repeated  preg- 
nanoieB,  oscitev,  etc. ;  or  agnin,  the  presenoe  of  severe  cardinc  or  pulmnnnrv 
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disease  may   render  aDy  straining  eObrts  on   bhe   part   of   the   patient 
impossible. 

FauJts  in  tke  Iniesiinal  Contents. — Tlie  aolid  as  weU  as  tlie  liquid 
ingesta  may  be  at  tault,  or,  on  the  other  hand,  the  intestinal  secretions  may 
l>e  deicctive.  Thus  the  food  takcn  maj*  be  too  soft  and  too  ca8ily  alisorbe^" 
leavii))^  lillle  or  no  residue,  such  a  diet  in  inauy  cases  Iiaviuy  been  adoptei 
because  of  deficieut  masticating  po^vei-s  o\viug  to  loss  of  teeth.  Or  the 
intestinal  contents  may  be  too  dry,  eithcr  from  inBuniciency  of  lii[uids  taken 
or  deficieoc/  in  the  iut«stiual  secretionB.  Inetances  of  Ihis  latter  are  eeeu 
in  caees  of  jaundice,  diabetes,  etc.,  or  cases  of  esceseive  perspiration  (from 
exercise  or  dise<ise),  bringini;  about  increased  loss  of  tluid  from  the  body. 
In  other  instances  the  qu{uity  of  the  drinking-\vater  is  at  faiilt;  thus  it 
may  coutain  an  excessive  amouut  of  Ume  salts,  or  it  may  be  contautinated; 
e,g.  with  lead. 

Stmptoms. — When  constipation  is  merely  one  of  the  manifesta tions  of 
the  presence  of  some  other  inaliidy  {e..g.  tubereidar  meningitis)  its  sj^mptoms 
are  8caroely  to  be  separated  from  those  attentlant  on  the  primary  disease. 
But  while  it  is  undoubtedly  true  that  in  manv  instances  of  habitual  con- 
stipation  the  patient  exhi!>it3  little  in  the  way  of  symptoma,  yet  in  the 
majority  of  caaes  there  is  fouud  to  be  present  to  a  greuter  or  less  extcnt 
fluch  manifestations  as  general  langiior,  torpidity,  and  depression  of  spirits, 
along  witli  irritability,  a  feeling  of  fulness  in  the  head,  piu<sing  inbo  nctuul 
headache,  furriug  of  the  bongue,  with  foulness  of  breabh  and  loss  of  apjietite, 
together  with  some  feeling  of  fulnesa  and  distension  in  the  abdomen,  or 
even  pain.  In  a  few  caaes  marked  mental  disturbance  is  preaent.  Severer 
cases  may  be  attended  by  vomiting,  hiccougb,  etc,  the  osiial  sjmptoms 
of  intestinal  obstruction. 

The  characteristic  stools  in  constipatiou  conaist  of  small,  dry,  hard,  often 
dark,  and  otfcnaive  masses,  along  with  which,  in  cases  of  old  standing,  is 
occa8iouiilly  to  be  fouud  mucus,  or  even  blood,  if  severe  straining  has  been 
requircd  for  their  expulsion. 

La8tly,  it  must  never  be  forgotten  that  diarrhaa  may  be  realJy  a  8ymptom 
of  coufitipation,  the  accumulated  faecal  masses  by  thcir  presence  giving  rise 
to  catarrh  in  the  Iower  part  of  the  bowel,  with  eoDseqiient  desire  for  frequeDt 
evacuation.  In  auch  cases  it  is  often  only  on  digital  examination  of  tiie 
rectnm  that  the  esistence  of  constipation  is  revealed,  as  8hown  by  the 
continued  presence  of  8cybalou8  masses  in  the  ret-tum  in  spite  of  frequent 
evacuatious.  In  addition,  \yhat  may  bc  tenned  8e*oudary  8ymptoma  of 
conalijMition  may  arise,  either  locaUy,  e.g.  prolapse  of  the  bowel,  hiumorrhoids, 
etc. ;  or  as  the  result  of  pressure  on  the  surrounding  parta  couBequent  on  the 
loaded  condition  of  the  bowel  there  may  be  vesical  or  uterine  catarrh ;  or, 
again,  varico8ity  of  the  veina  of  the  leg  (efipeciaUy  the  left)  may  1«  increased, 
if  not  nctualiy  sct  up. 

Before  couimeueiug  treatment  it  is  important,  in  view  of  the  differeuce 
of  prognosis  in  the  two  conditions,  to  dccide  if  possible  whether  the  caee  ' 
one  of  mere  fuuctional  derangement  or  of  organic  diaease. 

Treatmknt. — As  has  been  already  insisted  on,  this  must  be  rational, 
and  adapted  to  the  particular  causcs  at  work  in  each  čase,  and  to  this  end 
the  rBlatively  auljordinate  ix>sition  of  dnigs  in  the  treatment  of  the  majority 
of  cases  shoiild  alway8  be  l^prne  in  mind.  The  mere  routine  ordering  of 
some  cathaitie  i'emedy,_.withoub  furthcr  attempting  to  prevent  the  recur- 
rence  of  the  constipatioh,  cannot  be  too  strongly  condemned.  The  enormous 
and  increasing  consiimption  of  innumerable  patent  medicines  indicates  only 
too  clearly  the  extent  of  the  evil  which  is  unfortuuately  too  often  only 
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perpetuatcd  bj  their  iojudicioua  cmplojmeat  The  admimstmlion  of  a 
vigorous  catbartic,  bovrever,  aa  a  oornuiencemeni  to  the  thorougb  treatment 
of  u  caae  of  con&tipation  ia  often  not  only  verj-  beneficial  but  even  e«aential; 
but  it  is  al\vayH  advlBiible  to  explain  fully  to  the  paticnt  tho  general  bjgieuic 
aad  dietetic  manageinent  of  tbe  couditiou  before  adviifiiig  tbe  employinent 
of  metlicintil  remodies. 

HnbU. — This  ia  one  of  the  most  important  prophyliietic  measurea  in 
tho  treatment  of  constipation.  The  patient  must  lie  (irged  to  go  to  etool 
cacli  daj"  reffularly  at  tftt  sarne  Hour,  profcrably  after  a  meal,  but  tbe  lime 
slioiiU  be  cbosen  with  a  view  ratber  to  its  Ijein^'  available  eveiy  duy  for  tliia 
purpoae.  Thus  for  tboac  wbose  businesa  reqiurea  them  to  take  breakfast  at 
vaiyinfl  hours — often  with  a  hurried  rush  for  iraina,  otc. — tlie  babit  of  goiog 
to  etooT  at  bedtime  sbould  I)e  recomniended  ;  8iiiiilarly  tbose  who  auETer  froui 
aevere  anal  troubles.  and  especially  prolapee  or  piles,  ahould  be  advieed  to 
cbooee  tbe  same  bour.  Not  on]y  will  the  patient  be  likely  to  obtain  then 
tfreater  faciiitioa  for  sponging  biuiself  aud  returuing  tbe  protruded  mass, 
but  tbe  subaequent  rest  in  bed  aUow8  of  the  cougestion  subaiding  before 
activo  cxertion  is  again  called  for. 

Il  is  of  the  utmost  imjiortance  that  tbie  babit  of  punctual  daily  evacua- 
tion  of  tbe  bowcls  should  bc  insisted  on  from  carly  eliildhood  in  botb  scscs, 
Too  little  attention  is  paid  to  this  matter.  e8pecially  in  girla,  eutailing  znuoh 
snbeequent  annoyance,  and  even  suffering.  Thoae  who  bare  not  acquired 
this  regtiliir  babit  must  Ijo  encouraged  to  peraevere  in  going  r^^Iarly  to 
fltooL  at  a  fijied  bour,  even  althougb  no  motiou  uiay  result  at  tirat.  In  some 
cuee  tbe  odoption  of  the  more  "  crouehiug  "  uttitudu  natural  to  dcfa-cation 
in  tbe  open  air — as  by  UBing  a  chamber-pot — bas  been  rocommended. 

A^in,  witb  many,  amoktng  after  a  meal  acta  decidedly  as  a  laxative,  bnt 
the  all-importunt  point  is  reffularitj/  and  puiictuality  in  the  ilaily  evacua- 
liou. 

Diet. — Tbe  |)atient's  diet  ahould  always  be  carefuUy  inquired  into. 
Foods  made  of  the  coarser  grainK,  or  in  the  prepnration  of  wbich  part  at 
least  of  the  more  indicestible  ceUuloee  and  fibre  ih  rt?tiiine<i,  nbould  l>e  sub- 
atituted  for  tbose  of  tbe  finer  sort.  "  Wbo1e  meal "  porridge,  oatcakes.  and 
brown  broad  are  U8ually  ea8ily  taken,  and  the  patient  should  l)e  encouraged 
to  eat  the  cruat,  and  not  merely  the  aofter  parta  of  tbe  bread.  Many  people 
reqiiire  sjrup  or  treaolc  to  their  porridge,  and  tbcsc  alao  are  uaeful  laiatiTea 

Ve^tablee,  by  reauon  of  tbe  lar^^e  proportion  of  ceUuloee  and  neutral 
salta  they  contain,  are  also  very  helpful,  vhUe  the  caeee  wbicb  aoiue  of  them 
are  apt  to  orolve  stili  further  atimulate  intcstinal  peristalsia,  thougb  they 
uuiy  Bomewhat  increaae  the  patient's  flatulent  diatenaion.  Thus  raw  toma- 
toes,  aalad,  or  mereljr  fresh  lettuoe,  ahould  be  recommendcd.  and  as  a  general 
rute  tb«  various  vegetables  in  seoson  ahould  enter  largely  into  the  regular 
dietary. 

Similurly  fruit,  raw  or  oooked.  ahould  be  utiliaed  freely.  An  orange  or 
a  raw  ttpple  befora  breakfast  is  on  efficicnt  lisative  to  manr,  and  tbe  patient 
slioutd  ne  advised  to  ae«  that  fniit  a]waY8  forms  a  part  of  hia  daily  aietary. 
Tlic  aUractiou  which  soft  (non-laxatiTe)  millnr  fooda  havu  for  tboae  whose 
teeth  bare  failed  tliem  must  be  counteracted  by  combining  with  tbeae  such 
fmita  as  8tewed  figa  or  prunee,  apricots,  etc,  and  if  the  fibres  of  these  prore 
too  touf^b  for  tbe  patient*8  imperfBOt  t«etb  trtifioial  onea  muat  be  obteined. 
Fruila  in  the  form  of  jama  ulso  4re  of  adv&ntage,  »nd  manualade  poneue« 
marknl  laKative  tiropfrtieH.  Milk  and  iui1ky  footis  ahould  Ite  H|Hmnxly 
uaed,  and  of  tliese  latter  ibe  coarser-grained  varietiefl,  €.g.  sago  or  whoIe  ricc, 
uo  pTofanble  (o  sncb  as  armwroot,  ud  oornflour. 
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Ziquids. — Tho  importancc  of  atteading  to  thc  questioQ  of  the  omount 
of  liquid(-on8uuedby  theputientcauhardlybe  overeetiniabed  Haiiy  peoplu, 
especially  womeQ,  aeldom  take  a  drink  of  water,  tea — too  often  \vith  a  fairlj' 
atrong  proportion  oC  aatringcut  tiinnin  in  it — being  almoet  their  only  beverage. 
A  eingle  tuinblerrul  of  Wčtber  takeu  ou  an  empty  etomacli  on  riaing — or,  if 
required,  at  bedtime  also — wiU  fre<iuent!y,  in  conjunction  with  the  other 
general  directions  uicntioned,  have  the  desired  eJTett.  If  the  pulient  i^er- 
apires  much  he  should  be  recommended  to  drink  water  etill  more  freely, 
especiuUy  bitween  meaLs.  Kscessive  "  hardncsa "  of  the  drinking  water 
from  the  preaenc«  of  lime-ailts  muafi  be  remedied  by  boiling  the  water  and 
fUtering,  or  by  the  use  of  niiu-\vater  for  cooking  purposes  as  \vell  as 
drinking. 

CofiTee  or  cocou,  are  preferable  to  tea,  containing  less  of  the  astiingent 
tannin,  and  uialt  liiiuors  tend  to  be  more  Uxative  than  apii-ituoua  liquora 
Bultermilk  also  muy  I>e  ordered  aa  being  more  laxative  than  ordinury  milk. 

Exerc\»e. — Tlie  fi*equency  of  constipation  in  those  of  8edeutary  habits 
iB  well  known,  but  the  mere  ordering  of  eserciae  ie  not  enongh.  Carc  must 
be  taken  to  see  thac  the  patient  adopta  soine  form  of  eserciae  Iikely  to  have 
a  beneticial  ePfect  upon  hia  abdominal  muscles,  and  so  on  thc  undorlying 
inlusbiues.  Thus  ridiug  ou  lioraebjick,  cycliDg,  golfiug,  tennis,  and  fiwiiniiiiug 
are  much  more  likely  to  beuetit  than  merely  walking ;  wliile  special  gym- 
uastic  escrciKCB  ctiluulatcd  to  atrengthen  tho  abdominal  musclca  (often  so 
feeble  in  females)  are  of  the  utmost  value. 

One  prccaulion,  however,  must  be  borne  in  mind.  Should  eserciso,  as 
in  the  caae  of  »ome  delicate  womeu  with  pehic  disorders,  give  rise  to  pain,  the 
constipation  will  prol>ably  1«  rather  iuci-eased  than  diminished,  the  irritation 
inhibiting  periatidsis  ap|jarently  reflexly  thi*ough  the  aplancbnics.  In  aiich 
caaes  even  moderate  esercise  may  have  to  be  proiiibited,  and  (as  aftenvarda 
referred  to)  au  opiate  may  be  required  as  a  laxative. 

Ma»$age,  rte. — This  is  fre<:ivieutly  of  most  service  in  those  casea  in 
\vhich  tho  beneHcial  forms  oj'  eseroise  cannofc  be  carried  out,  viz.  thc  clderly 
or  the  ver}'  youDg.  Kspeciallj  useful  is  regiUar  8y8tematic  massage  of  the 
oolon  in  the  direction  of  {»eriatalsis,  cai-ried  out  by  tlie  patient  himself  or  a 
traiueii  attendaut  Others  have  8trongly  recommended  i*ihra(ioit  as  being 
a  more  potent  and  lojs  daugerous  mode  of  atimulating  periatalais  in  severe 
atonic  casea.  With  this  may  be  combiued  the  use  of  cold  compreases  or 
oold  douches  to  the  alxlomeu,  while  in  some  obstinate  cases  beneficial  i-esults 
ara  obtaino«!  froin  tlie  rcgular  uae  of  electricitij  to  restore  tone  to  thc  in- 
teatinal  \vall9  as  \vell  as  the  alidominal  rnuacle«.  Kor  this,  special  forma  of 
electrical  appanitua  have  l«en  de\'i8ed. 

Medicina}  Hf.mcdies.  —  Should  the  varioua  hygienic  and  dietetic 
meaaurea  above  referred  to  fail  to  effect  a  cure  of  the  condition,  recourse 
muet  I)e  had  to  medicinal  remodiea,  but  only  aa  an  adjuvant. 

The  iniml:>er  of  cathartic  or  laxative  remedies  is  enormous;  here  only  a 
few  Biiliont  points  \vill  be  refcrre<i  to. 

(rt)  Knemns. — Whero  the  constipation  is  of  long  standing,  \vith  an 
accumulation  of  hard  scybalous  massea  in  the  rectum  and  sigmoid  Hesiire, 
these  should  be  softened  by  enemas  of  8oapy  water  or  olive  oil  and  oxgall, 
while  in  severer  cases  it  is  sametimes  nece98ary  to  brcak  down  thc  niasscs 
and  remove  them  by  means  of  a  apoon  handle,  čare  being  taken  to  aee  that 
tlie  auoumulation  is  thua  thoroughly  renioved.  Should  some  acybalou8 
maaaea  be  lodged  higher  up  in  tlie  iutoatine,  large  douches  of  vvarm  vvator 
insertcd  by  means  of  a  long  tube  connected  with  a  head  of  water  shonld  be 
per8i8beutly  employed.     It  is  weU  bo  rememl}er  that  some  writers  have 
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pointed  out  that,  once  tbis  form  of  treatiuent  bos  been  begun,  there  Ib  ti  riak 
of  auto-intoxicatioa — appareDtly  from  the  liliemtion  of  tosines  firoin  thc 
softened  Bcybala — if  the  douches  are  not  aduiinistered  daily  ro  long  ii8  any 
Diosaes  remaia  in  the  boweI.  Agaia,  as  a  stimulnnt  to  dcfoKMition  small 
eueuiiita  of  glycerme,  or  suppositories  of  the  saii)^,  prove  vcry  uaefut,  tlie 
fonns  of  the  latter  uow  obtuinablc  constituting  one  of  the  rnoet  couvenient 
and  leaat  iujiirioiis  theraix.'utic  remediea  we  possess.  £8peciHlly  convenient 
are  they  for  patieata  vrho  are  from  home  or  travelUoK'.  ^"t  the  liabit  of 
6mployin';  tlieiii  8ysleiuaticttlly  ia  to  be  guarded  against.  OccasioDally 
oousiderable  beuefit  may  be  derived  from  the  UHe  of  smodi  enemata  of  cold 
vater,  which  appear  to  act  by  stimutatiug  jierlstakis. 

(i)  Drtofs. — iUl  cathiirlic  remedies  wliich  have  au  atfringini  tendencj 
aa  part  of  their  after-eflects  should  be  rigidly  avoided  in  treatiug  habitual 
conalipation,  e.g.  Gregor/a  povvder.  \^at  should  be  aimed  at  in  pre- 
scribing  is  to  give  something  which  uiay  so  tone  up  thc  boweI  to  act  that 
the  drug  can  be  diapentied  \vith  in  a  short  tirne.  £HpecialIy  imjvrtant 
among  theae  intestinal  tonic«  are  cascani  sagrada,  uux  vomica,  or  Btrych- 
ninc,  and  alocs.  These  may  I«  t;iveu  together  conveDiently  in  pili  form,  a 
Uttle  belladonna  being  often  adSed  with  or  vrithout  hyo8cyamiis  to  prevent 
griping.  It  is  rnoet  important  to  imprcss  on  thc  p^iticat  that  it  is  not  a 
purijaiive  pili  be  is  getting,  but  a  tonic  for  his  intestinea,  and  therefore  he  is 
not  to  espeet  an  action  of  thc  bowelB  as  the  rcsult  of  oue  or  two  pills.  Such 
a  pili  ua— I^  Extr.  caiicanu  Hagradu:;,  gr.  iaa. ;  extr.  nucia  vomicic.  gr.  \ ; 
extr.  aloes,  gr.  \ ;  extr.  beUadouua.\  gr.  ^ ;  extr.  gent.  co.  q.8.j  given  twio6 
or  thrice  daily,  a!icays  as  an  adjavant  to  tlu  general  intasures  sinted  pre^ 
0Hsly,  seldom  fails  to  bring  about  in  a  few  dayB  a  rcgularitr  in  the  evacua- 
tiona  which  continues  after  the  piUa  have  l>een  gradually  omitted.  In 
'  uummic  feuuiles  the  addition  of  a  little  iron  in  some  form  to  the  piU  is  often 
of  great  udvautagc.  Again,  the  liqiud  form  of  cascara  (willi  which  an  ttjual 
aiiiount  of  glycorine  may  be  udvantageouBly  combined)  is  aomctimcs  ver}* 
elt'ectu»l  if  taken  Qightly  for  some  tirne  to  tone  up  the  intestiue,  ulwaya  lu 
nddition  to  dietctic  and  other  goncral  measuree.  Tho  patient  sliould  be 
alwuy8  Btrottgly  warnod  against  indulgiug  in  occasioual  purgatires,  and 
eoGOuraged  to  perscvere  in  metisuroe  culculated  to  bring  about  a  natural 
<Uily  evaouation. 

Sometimes  in  plethoric  eubjecta,  or  \vhere  the  motions  are  exces&ively 
dry,  salinos  givcn  in  the  luorniug  act  (.»est,  uither  iu  tlie  form  of  oue  of  the 
numerous  aperient  waterH,  f.tj.  }iuuyadi  Jauos,  Itubiuat,  etc.,  or  as  the  aimplu 
aalta,  «.g.  Carlsbod,  etc. ;  but  while  often  Wueticial  for  a  tirno,  and  especially 
useful  in  obstinate  uases  as  an  alternative,  e^.  during  summer  weather,  they 
are  never  of  the  aame  lasting  beuetit  as  the  purely  intestinal  ueiiro-muscular 
tonics,  and  if  ponevered  in  are  apt  to  ]>erpctuute  tlie  couditiou  thoy  were 
designod  to  eurc.  Tlie  advautage  of  sendinc  cases  of  habitual  constipation 
to  oue  of  the  muuy  purgalive  B})ringB  is  doubtfuL  So  far  as  the  rare  of  his 
couBtiiiatiou  inconcemed  the  retilly  important  (lart  of  the  treatment  lies  in 
hia  «oquiring  bherc  those  tmbits  of  rcgular  hount.  punctunlity  iu  attending 
to  Um  oall  to  stool.  Bystematic  cxerci»c,  etc,  which  he  oan  follow  out  equal]y 
weU  at  borne.  Tlie  actiou  of  tho  purgativc  water8  is  too  often  foUowed 
on)y  by  ii  recurrence  of  the  coufltipation  on  their  cessabion. 

Again,  wben  there  is  slug;nHhncaBof  thc  livcr  prenont,  hepatic  HtimuUnta, 
t.g.  euonymin,  or  podophyllin,  ur«  called  for,  but  auch  dru;^'HmuBt  bc 
adoplvd  ae  mero  temi)orury  additions  to  tlie  Bystemat]u  treatment  of  the 
vonsUpation  in  the  mauocr  8tatc<I  aliovc 

X^ai}tly.  iu  some  oUliuute  ctiw»i  of  couHti^mtion,  os  previouHly  refotred  to. 
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an  opiate  (often  coiubioed  mth  beliadonna)  vdll  open  the  bowel8  vheti 
vorious  cfithartics  bare  failed,  tLppareiitly  hy  allajing  the  reflex  lohibition 
of  peristalais ;  and  iii  a  aimilar  laahion  an  opiate  may  be  advantageousl^ 
combined  with  a  pnrgati\'e  if  spasin  or  pain  be  a  prominent  feature  in  the 
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Dkfimtiok. — A  coutusiou  may  be  deBued  aa  a  Iruumatic  laceration  of  the 
Bubcutaneous  soft  tissues  of  a  part,  without  solution  in  the  continuitj  of  the 
Bkln.     When  the  inbegument  gives  vfa.y  a  cojitused  icound  resiilta. 

Causs3. — Tite  force  producing  a  contuaion  ia  ulway8  applied  by  a  Uunt 
object,  is  iiiQmentary  in  its  octioD,  and  immediate  in  its  eflecto.  It  may  >)e 
in  the  form  of  a  direct  blow  acting  pcrpeudicularly  to  tlie  »urface,  as  in  the 
čase  of  a  stroke  with  a  Btick,  or  a  l>Iow  with  the  cloeeil  fist ;  or  the  force  may 
impinge  obliquely,  aa  wheu  a  spent  sbot  glances  ofT  the  lHKly,  or  u  carriuge 
wheel  grazcB  a  linib  in  possing.  The  damage  rcaiilting  from  a  "  percuseing  " 
force  acting  at  right  auyles  to  a  jiart  is  more  or  let«  localiaed  to  the  seat  of 
iiupact.  but  iiiay  exlend  decply ;  while  the  effects  of  an  obliquely  ilirected 
stroke  tend  to  bc  more  dilTuse  aud  sui>erficiaL  At  the  Hime  tirne  there 
niay  be  mucli  teuriug  of  the  subcutaueous  tifiaues  from  the  latter  form  of 
violenca 

On  the  other  hand,  a  part  may  be  contused  by  "preflaure,"  as  when  a 
limb  ia  9queezed  between  buffera,  or  cruahed  by  a  waggon  wbeel  paaaing 
oier  it  The  rcsulting  leaions  are  more  wideBpread  and  de^er  than 
in  the  caae  of  injuries  by  percuaaioD. 

MouBiD  Akatouy.— Tbree  dci^rec«  in  Beverity  of  contusions  are  recognised. 

In  the  Jirift  dfffree  or  fontuston  idtA  fccht/mosu  there  are  sniall,  interstitial, 
petecbial  hwmorruage8  resulting  froiii  the  nipturc  of  minute  blood-vessels  in  the 
aktn,  vith  slight  cedema  of  tlie  wliole  of  the  injured  part  The  effuaed  blood  'u  as 
a  rule  8pontaneously  aud  rapidly  rtabsorbed. 

Second  dekret  or  ctm-tunon  %cith  «stravnmtio*i  o/  hloud.  —  The  extent  and 
character  of  the  efiusion  in  contusions  of  the  second  degree  dcpend  upon  tlie 
loMeneM  or  dcnsitj  of  the  conneutive  tisaue  of  the  injured  part,  tlie  size  and 
natnre  of  the  damaged  veasels,  and  tlie  degree  of  force  einplojed  to  produce  it. 

It  may  be  thnt  ali  the  tisfiues  aro  inhitrated  with  blood  from  a  nuinber  of 
torn  veins  aiul  sin&U  artcrics ;  or  that  tho  blood  from  a  rupturcd  artcry  or  large 
vein  coUccts  in  a  singlc  space,  constituting  a  hrvnmiomn, 

in  either  ca*e  the  bleediug  is  soon  arrested  by  the  gradually  iacreaging  pressure 
in  the  eHusion,  and  by  tho  coagulation  of  bl(X)d  in  the  torn  vessels.  The  extra- 
vaMatetl  bluud  tendis  )>luwly  t<i  uitrusc  iLself  along  the  Unes  of  lea&t  re&iatance — 
under  fasci«,  bctween  niuscle.%  \x\U\  vascular  sheatlis  or  connective  tiBsue  spaoes — 
80  that  it  may  evRntually  reach  the  sui-face  at  souit>  diKtauoe  from  the  iieat  of 
injary.  Thisfactis  somettnies  of  imi)Ortance  in  tlie  diagiiosis  of  injuries,  es|)ecially 
in  oertain  froctui*««  of  the  base  of  the  skuti,  where  the  eechymosia  appears  after 
some  day8  under  the  conjunctiva,  or  behind  the  mastoid  process. 

The  majoritv  of  contusions  tend  to  spontaneous  cura  The  fluid  part  of  the 
extrava8at«d  blood  is  reabsorbed  by  tho  fymphatics.  Some  of  the  rod  corpusclea 
regain  the  general  circulation  dir6clly  or  b^  the  lymph  stream.  The  sofid  clot 
disintegratcs.  Hicmatt>idin  cry8taJs  are  precipitatecl  in  tho  tissues,  giving  thera  a 
bluish,  green,  or  Tellow  colour;  and  crystAls  of  oholosterin  iiiay  form  from 
destruction  of  the  ratty  elements  of  the  clot.  The  remaining  dubris  is  carried  ofi 
by  tho  lympliatics  and  may  cause  tempomry  euJargement  and  pigmentatiun  of 
the  adjscent  1^'nipbatic  glands. 
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The  destrojed  tissue  is  replaced  by  a  dcatrix  formed  by  a  prooen  analogous  to 
tlmt  known  att  liealing  by  tlio  lirst  int«iiLion. 

It  is  not  uncoinmon  for  proliferation  of  the  connective  tissne  surrounding  rii 
efibsioD  o{  blood  to  take  pUce  to  such  an  cxtent  that  an  cInmentarT  membranous 
caf)8ule  is  furmed.  In  tnia  way  a  /uemojTAaffie  ct/it  is  developed,  thc  contents  of 
wliicb  iitKy  in  oourse  of  tirne  become  absorbed«  or,  after  uryuig  up^  undergo 
calcareous  de^neration. 

Certain  cuntu&ionji  result  in  thc  (iuti>ounng  of  a  lsi-gt>  (]uantity  of  snvtu  Jluid 
instead  of  blooii,  most  probablv  from  tt^iring  of  Inrgc  lytnptiat,ic  veflseU.  ToIb  ia 
oomnion(>«t  oftor  obliquely  (firected  blows  or  crushes,  acting  cliiefl^  on  the 
BUpertJcial  structures,  especiaUy  when  a  tense  fnscia  underlies  the  &kui.  8ucb 
etiusions  are  slowly  reabeorbed,  sometlmes  reuiaininK  unchanged  for  uonths. 

In  a  fev  rara  casea,  eepecially  where  the  contused  tissue  eontAins  much  fat,  or 
irhere  a  fracture  ooexiBts,  locolišed  coUections  of  an  oihj Jluid  form,  and  aro  slowly 
reabsorbed. 

Thint  flfijrtf,  or  ronhutiimt  irifh  romfttftf  diginUfjnUioH  o/  tistue, — Wben  the 
v'uln4*t-nnt  force  is  estreme,  and  the  resi^tanoe  of  the  contused  tiasue«  slight,  their 
structure  may  bc  corapk't«ly  de8troycd.  Musoular  ti&AUC^  blood- veesels,  ncrvcs, 
and  conupctive  tissues  are  rcduced  to  a  pulp,  thc  circulation  through  thepartis 
Buspended,  and  the  vitality  so  depreased  tbat  necrosis  takea  plače.  The  overlying 
■Idn  become«  cold,  livid,  and  uark-coloured,  and  blisters  containing  serous  or 
b)oody  fluid  may  furin  on  the  aurface.  If  septic  Infection  be  preventod  dry 
gangrene  takes  pUoe  ;  but  if  bacteria  gain  access  BUppuration  and  moist  gangrene 

Cluiical  Fkatukes. — The  chief  local  phenomena  of  coDtusiona  are  dis- 
coloralioD  and  RWcUing.  'VVlien  the  condition  ia  of  thc  ^nt  dtgrtt  minute 
puuctai«  haiuorrtiagee  are  aeeu  acattered  ttirough  the  auperficial  layerB  of  the 
akiD  over  the  ufTouted  area.  These  are  separate  front  one  another,  of  a  light 
oolour.  and  with  slighl  oedematous  Bwelling  arouud  ihum. 

Coutiisioos  of  the  second  de^ee  are  thoee  moet  coiiuiionl^  met  \vith.  Tite 
effused  blood  occurB  in  i>atches  \'arying  in  aize  and  depth  with  tlie  degree  of 
force  whicli  pniduced  theiu,  and  iu  snaj«  wilh  the  instrument  emplojed. 
AVhere  the  akin  is  nHturaUy  thin  or  pigmented,  as  over  the  inuer  aapects  of 
the  arm,  iu  tlie  ejrelids,  scrotum,  and  perineum,  the  discoloratiou  tends  to  be 
darker  thaa  el8ewhere.  \Mien  the  extraTa8ated  blood  is  oDly  separated  from 
tho  o.\ygen  of  the  oir  hy  ii  thin  layer  of  epidcrmis  or  by  mucous  membrane, 
it  retaioB  ita  bright  orterial  oolour.  This  ia  often  weU  tllustrated  iu  casea 
of  b1nck-eye,  where  thc  blood  efTused  under  the  conjunctiva  is  bright  red, 
vlule  thut  in  the  eycUd3  is  almoet  black. 

Tho  (liAcoloration  may  take  tmine  dayB  to  ap])ear  on  the  surfoce  if  the 
priumry  etTusiuu  ha^i  It^an  ilet^p-seated  amoug  the  luuscies  and  under  strong 
faaciHl  bands ;  and  in  thene  circumstaucee  it  uiay  apj^ear  some  distance  from 
thc  eeat  of  injury.  Tho  proecnco  of  blood  cKtravasatcd  decply  io  the  tissuee 
can,  howover,  oftou  ha  detcctod  by  thc  tirm.  rcsistunt,  doughy  8welling  which 
ezistit.  On  dci-p  pulimtion  a  peculiur  aensation,  cIoHcIy  sliuulatini^  tli« 
enpiluB  of  fnu-turee,  is  sometiuies  tnmsiuittod  to  tliu  liugers.aud  is  liahle  to 
Uaa  to  envra  in  diagnosia 

Tbe  changea  whicb  take  plače  in  tlie  efTused  blood  lead  to  characteristic 
altenitions  in  the  (»lour  of  the  cootused  part.  Ia  from  18  to  24  hours  tbe 
inargins  of  the  blue  area  beoomo  of  a  violot  hue.  and  as  tirne  goea  oo  tli« 
di^coloured  area  iDarauea  in  size,  and  l»ecxjmus  euooe8aively  green.  yeUow,  and 
.  lemon  coloured  at  ita  lunrgina,  the  centnil  jMirt  being  tbe  ust  to  chan}^«  ita 
'  hue.  The  rate  at  which  thia  phiy  of  cohmrs  prooeeiU  variee  ao  much,  and 
dependa  on  ao  many  circumstanccH,  that  no  tirne  limit  can  be  laid  ilovru. 
A  L&rge  bruiae  over  Lhe  arm  of  a  hcalthy  peraon  uuiy  diaappear  compIetely 
in  two  or  throo  we^ca,  while  one  of  correeponding  aize  and  seTehty  over  the 
pelviH  of  a  wcakly  pationt  will  jnndat  for  os  uittny  montha 

In  ali  contuHious  of  thc  aucoud  dx!gruc  there  is  miirkcd  »u.'tlUng  of  tbe 


374 


CONTUSIONS 


whole  &rea  involvedj  especiallj-  w!ien  the  eubcutaneous  areolar  tiaaue  ib 
abundant  aud  open,  as  in  the  ejelids,  scrotum,  penis,  and  lahio. 

In  contu&ioas  of  superficial  parta  there  is  ahvajs  at  first  great  pahi  and 
tenderness  on  presBure,  but  it  aoon  paeses  ofl*  When  dcnsc  fasciie,  lign- 
ments,  or  periosteuiu  are  involved  these  sjinptotiia  are  more  severe  aud 
Ittsting.  Traumatic  neural^a  along  the  couree  of  a  bruised  nerve-trunk  ia 
uot  uncommou ;  and  marked  h^pervcsthesUi  over  a  l>ruised  *irca  freqiieutlj' 
perai&ts  for  a  loug  tirne.  Although  the  degree  of  sliock  is  uot  alwa)'8  pi-o- 
portionute  to  the,  severitj  of  the  injury,  suddcn  sj/neope  frequently  results 
froui  severe  bruises  of  tlie  testicle,  abdomen,  or  head,  and  occasionally 
marked  nervous  dfpre^sion  follovvs  these  injuries.  The  function  of  a  bruised 
part  is  alway8  9eriously  interfered  wiih  wlule  the  efluBion  and  8welliDg  last. 
The  only  evidence  of  general  eonsHhUional  disHtrbance  is  a  temporary 
elevation  of  temperature  to  102°  F.,  or  even  higher — a  form  of  waste  product 
fover.  Among  the  rarer clinical  features  may  be  mentioned  general  ancemia, 
wheu  the  tocal  eifusion  of  blood  is  very  great;  trauviatic  icteriiit,  when  the 
blood  pigment  is  depoajted  throughout  the  skin  of  the  l}ody ;  and  /at 
evtbol-us,  which  is  usuidly  oaaociated  vrith  a  complicating  fracture. 

The  clinical  features  of  contuaions  of  the  third  degree  are  of  secondary 
importance  to  thosc  of  the  graver  injuries  with  vhich  they  are  u8uaUy 
associated — fractures,  dislocations,  loocration  of  lurgo  vessels,  ncrvcs,  or 
musclee — conditions  \vhich  in  diagnosis  and  treatment  overshadovv  the 
accompanying  contusion. 

Treatmknt. — The  uiaiu  indication8ai-e(l)  to  preveul  tlie  furthereffusiou 
of  blood;  (2)  to  alle\iate  the  pain;  (3)  to  maintain  the  vitality  of  the 
damaged  tiasuea;  (4)  to  promote  the  aWrption  of  the  blood  and  lymph 
already  extraTaaated ;  (5)  to  avoid,  or  (6)  to  combat,  bacterial  infoction. 

If  seen  immediately  after  the  accident  the  part  should  be  jtlaced  at 
absolute  rest  in  a  sUglitlv  elevated  poaitiou.  Finu  elastic  pressnre  through 
a  thick  pad  of  cotton-\v<nil  is  of  great  val^ie  in  arrestin«  the  cffusion ;  and 
cold  (in  the  form  of  ice),  lead  and  opiiim  lotiou,  or  a  weak  carbolic  compress, 
aro  useful  adjuncts. 

Wheu  extrava8ation  has  already  taken  plocc  massage  is  tlic  speedieat  aud 
beat  mcthod  of  dispersing  the  etfused  products.  The  part  is  deeply  kneaded 
and  rubbed  in  a  cciilrii.jetal  direction  onee  or  twice  daily,  an<l  the  (Hiticnt 
is  eucouraged  to  move  tho  part  freely  after  each  sittiug,  iu  order  that  the 
muscular  movements  nmy  augment  the  action  of  the  rubbiog.  Any 
abrasion  of  the  akin  of  course  contra-indicates  the  employment  of  massage. 

When  tho  eflusion  is  so  large  and  so  tense  as  to  threaten  the  vitality  of 
the  tiasuea  an  inciaion  may  be  indicated,  but  is  only  to  be  practised  when 
the  certainty  of  maintaining  asepsls  is  assured. 

Septic  compUcations  wiU  be  met  on  geneml  principles  by  iucision  and 
drainage,  or,  if  ueces8ary.  by  amputation. 

MKDico-LKnAL  AsPECTS  OF  CoNTTTSioNs.— ContuBions  have  often  very  iniportant 
luedico-legal  bearings.  Whon  callcd  to  sec  a  suspicious  casc  the  practitioiicr  should 
noto  (1)  the  dato  whcn  the  bruise  is  allogod  to  have  bccn  iniUoted  ;  (2)  tho  dato  of 
the  exainination  ;  (3)  the  depree  of  the  contusion  and  the  precise  colours  exhibitcd 
at  the  tirne  of  eiamination,  as  an  indication  of  the  appro.timate  ajre  of  the  ecchy- 
iiiosia  ;  (4)  the  uhupe  of  tEie  discolcured  area,  iu  assuciatiou  wit}i  tlie  ctiaracter  of 
the  instrument  with  whicli  it  is  alleged  to  have  t)een  produeed  ;  (S)  the  presence  or 
absence  of  evidence  of  such  compHcationsaA  fracturft,  dialocation,  extemal  woands, 
or  injuiies  to  iiitemal  organs. 

It  L3  well  to  bear  in  lulnd  that  those  suffering  from  &curvy,  hteoiuph^lia  {blceders), 
and  fat,  aneemic  [»rsons  in  a  iow  state  of  health  m»y  have  oxtcnsive  ecchj-mosea 
produced  on  their  bodiea  by  very  trivial  injuries,  and  furtlier  that  ecchymosi8  niay 
occur,  apart  from  extemal  injury,  from  violent  muscular  c^orts,  as  in  attemptiiig 
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to  reoover  one'a  faftknoe^  or  daring  severe  voniitinK  or  other  form  of  Ktrainiiig.  It 
is  ftlso  worthy  of  note  that  mAny  old  people  wiln  weak  circulation  haTedarklv 
discolouretl  piitchcs  on  the  legs  and  feet  vrhicb  closeIy  reeemble  contusiona,  &n(l 
might  be  nn.>4tjLkcn  for  them  on  the  cadavcr  The  neceasity  for  diHtiDguiabing 
between  bruiHinK  and  i>o«t-niortem  lividity  nee<l  only  be  mentioned. 

On  tlie  other  nand  the  absMioeof  ecchjnnosis  does  not  prove  that  no  extemal 
violence  ha^  boen  inflictedf  aa  severe  blow8,  espedallv  over  the  Abdoincn  and 
thorax,  are  often  not  foUowed  by  eztemal  signs  of  bruising,  even  altbough 
tntemal  orgiuts  are  eenoustv  domaged. 

ViuleDcu  inOicted  on  a  living  body  may  not  tie  manifested  by  ecchyiDOBia  till 
aflt*r  de«tli,  whiIo  blowH  dealt  on  a  ret-ently  dead  b«Kly  (within  t«'o  honrs  of  death) 
mav  producc  Migns  exacil^  like  those  occurring  on  the  living.  If,  hoMrever,  Um 
boov  De  oold  and  cadavenc  ngidity  bas  set  in,  the  appearances  of  contusiona  on 
tholiving  cannut  Im  produced  oy  extomftI  viulencc. 

If  a  limine  on  a  dead  body  be  found  unifDrii)Iy  bluo  or  livid,  the  pre»umption  is 
that  the  b]ow  was  struck  immedi&tety  licfore  de-ath,  while  a  p]ay  of  colours  round 
themnmn  suggests  that  some  tirno  has  ftlapMNH  betiveen  the  infliction  of  tho  in]ury 
and  death.  Tuat  thi<  elfused  bluod  has  remained  lluid  is  not  proof  that  the  contusion 
vat  sostained  after  death. 

Evidence  of  the  previous  exit»tence  of  a  bruise  may  be  found  for  some  time 
in  the  pigmentation  of  the  neighbouring  )yinphatic  gUnda 
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Definition. — The  term  conviilsions  is  applied  to  more  or  leea  general 
purpoeeleBS  muscular  coDtractiooe,  occiirring  simultaueouslj  acd  succe8sively 
for  a  rariable  tirne,  atteDde<l  in  moet  inetances  by  a  low  of  conscioiisness 
more  or  leaa  profound.  The  more  Btrictly  local  iuu»cular  contrafitiona  are 
more  appropriateljr  and  conveniently  denoted  as  spasni. 

Frkqukncy. — The  frequenoy  of  convulsioiis  in  infuncy  has  been  greatly 
exa«OTated,  especiallj  amongst  the  lay  public. 

%©  convulsive  movements  of  the  lirab«  secn  in  moribund  children, 
mainly  due  to  the  venous  state  of  tbe  blood,  must  not  be  considered  in  the 
eame  categorj. 

EriObOGV. — Tho  causce  of  convulsionB  can  be  divided  into  predisposing 
and  exciting,  of  which  the  fonner  are  the  more  important 

Predispoting  Cauaes. — 1.  Ali  wriU>n!  »cem  incUnod  to  ploce  as  fore- 
mOBt  amoD^st  the  predisposing  cauFies  nhat  hae  been  termed  the  instabiliijf 
or  irritahUitif  of  the  infantile  nenons  s^v^tcm.  This  inetabihty  disappeara 
with  advaueing  age  and  the  fiirther  developmeut  of  the  higher  centres. 

2.  An  inherited  neurotic  tendency  nr  constitution  ia  a  VGry  important 
faotor.  Published  statistics  give  a  neurotic  hiBtory  in  32  per  cent  of  tbe 
parentB;  and  if  convnlsions  in  brothera  and  abitera  of  the  pntienta  are 
oonsidered,  then  the  fiimily  oetirotic  history  rises  ms  high  os  67  {>er  ceut. 
Tlie  iuii>orUiuce  of  this  factor  in  the  c^utmtioa  of  convulaions  has  not  as  yet 
lieeu  Hull)cit'iitly  recognised  and  acknowledge<l. 

3.  Ricketfl  ia  a  further  predispoeing  cause.  WhilHt,  however,  a  vcry 
Urge  perocntago  of  convuUive  infant«  are  raohitic,  yet  oonruUdons  do  not 
ooour  in  certaiuly  more  than  6  per  cent  of  ali  cases  of  rickets.     When  oon- 

,  vuliuonK  occur  in  this  last  they  are  fre(]ucntty  tiasociated  with  biryngiflmua 
stridtiliis  and  tctAny.  Tbe  explanatiou  of  the  oocurrence  of  ali  tbreo 
disorden  is.  perbai«,  dne  to  tbe  Imiin  sutTering  in  the  general  mal-nutrition 
with  the  reet  of  the  body  in  ricketa 

Sx€it\ng  CauseA. — Aknost  aDy  central  or  i^riphcral  lesion  in  infaacy 


: 
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uaj  aot  08  aii  exciting  cHuse,  especiall}'  iu  subjects  predispoeed.     The  more 
common  conditiona  may  be  thus  clasaified : — 

1.  LocaI  disease  or  injur)'  of  the  brain  or  its  membranes,  e.g.  intracranial 
tuinour,  hsemorrhage,  meningitis,  etc.  The  6ymptom8  of  cerebral  tiinioiir  in 
young  childrcn  often  present  theniselvea  with  a  startUng  abniptness,  and 
couvulaiouB  at  the  ooset  niay  be  general  in  character.  If  the  conrulsions 
dabe  from  birth  thcy  are  generally  due  to  meningcal  ha-morrhage,  and  are 
often  OABOoiatod  with  pandy8is  and  sul«equent  aiueutia.  In  not  a  few  cases 
of  meningitis,  convulsions  niay  bc  the  tirat  promincnt  8ymptom,  and  such 
convulsiong  niay  be  unilateral  in  character. 

2.  Altered  vascular  states,  as  anaimia,  following  hsemorrhage  or  ex- 
hatisting  disease  from  any  cause,  venous  engorgement,  or,  more  rarely, 
iirasmia. 

3.  The  onset  of  the  acute  infectioiis  diaeasea,  e.g.  pneumonia,  etc.  The 
frequency  of  tliis  relationaliip  has  been  largely  overestimated,  convulsiona 
being  inuch  more  frei[iient  in.  the  covrst  of  such  affections,  and  tlien  U8«ally 
depeudeut  on  the  venous  state  of  the  blood  (a8phyxia). 

4.  Tlie  developniental  conditiona  resulting  in  idiocy. 

5.  Peripheral  nerve  irritation.  Teething  disordera  and  gastro-intestinal 
derangementa  are  importanl  factora  in  prediapoaed  aubjecta.  Severe 
surgical  injuries,  auch  its  extensive  burns,  nLay  certainly  cauae  convulsiona 
in  infauts  in  whom  no  prcdisposition  ia  to  bo  fouad. 

6.  A«pbyxia.  The  importanl  part  plavcd  by  asphyxia  is  perhaps  not 
diily  appreciated  by  the  profeasion  generally.  Thia  a^sociation  cUmcaUy 
botween  a«phyxia  and  con^'ulsion8  ia  in  atrict  accord  witli  physiological  ex- 
perimenta.  lUuatrative  examplea  have  already  been  given.  The  convulsive 
niovements  aeon  in  various  morihund  Btates  are  probabIy  also  of  similar  origiii. 

Pathologv. — The  real  |>Htholrigy  of  couvuliiiuna  is  aa  yot  undetermined. 
The  poat-niortem  chaLges  fouud  in  the  brain  and  oord  are  in  allprobabiUty 
reaults  and  not  cauHes  of  the  diaorder.  l*robably  the  ultimate  palhologica! 
proceasea  concerned  will  be  found  in  molecular  changea  in  the  nerve  cella, 
mther  than  in  changea  eapable  of  deiuousiration  with  any  nieana  yet  at  our 
diaposaL  \Vhen  the  patholog}'  of  idiopatbic  epilepsy  is  revealed  to  ua,  the 
di8covery  of  that  of  infuiitile  conMiIsions  will  be  close  at  )iand. 

SVJIPTOMS. — The  pbeuomeua  of  a  t^^jitjal  attack  of  convulaiona  are  iden- 
tični in  c]iaracter,  tiinCj  tind  sequencc  with  those  occurring  iu  an  epileptic  lit, 
and  require  no  detailed  deacription.  In  both  diaonlers  the  attacka  ge!ierully 
conimence  w*ith  a  dazed  or  "  far  aw«y  "  espreasion  of  the  facc,  immcdiatelv 
followed  by  momeutary  puUor  and  dilaUtiou  of  the  pu})ils.  Tlieae  nrc 
closcly  follovvcd  by  loas  of  consciousncae,  duriug  which  the  lausclea  are 
affeoted  at  Hrat  \vith  touic  spaams  uud  apmva,  auceocded  after  a  variablo 
interval  by  clouic  contractiona  Tu  both  couvulaious  and  epilep8y  tliere  is 
frothing  at  the  moulli,  blood-stained  if  tho  tongue  bo  liitten,  and  in  both 
there  may  be  involuntarj-  discharge  of  urine  and  fieces.  The  attacka  ahvaja 
conclude  with  a  period  of  drovaineas  more  or  less  profound.  Several  of 
the  pheuomeua  uiay  be  but  aligbtlv  prominent  or  even  omitted,  and  con- 
vulaions,  hke  epilep8y,  may  vary  in  tlieir  iuton3ity  betweeu  the  wide8t 
estremea.  A  couapicuous  feature  of  iufautile  convulsive  attacka  ia  the 
weU-known  turning  in  of  the  thumba  upon  the  pabua  of  the  handa,  with 
ilesiou  of  the  fingera  around  the  tliumba.  Convulsions  niay  come  on 
Buddenly  in  the  niidat  of  api>ai-eutly  i>erfect  Health.  In  other  caaes  there 
luav  be  waming8  in  the  shajK;  of  fretfulueas,  squinting,  grinding  of  the 
teeth,  and  turninga  in  of  the  thumba  upon  the  palma  of  the  handa. 

DlAUNOSIS. — If  the  child  bc  aeen  in  the  attack  the  diagnoais  can  pre- 
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seut  no  iKJsaible  difficult)*.  Wlieu  it  bas  CD  bc  mode  from  the  verbal 
accouaU  of  the  parenU  or  frieuds,  then  tbe  utmost  uaution  and  diacriuinu- 
tion  wilJ  havo  to  bo  used.  The  too  ready  acceptation,  witliout  careful 
iiiquir)',  of  the  laity*8  iuterpretation  of  what  couHtitutcs  couM.tl!noD8,  bas 
hciped  to  spread  and  perpetuat«  au  exaggeraled  im]>resaiou  «f  tlie  fre<iuency 
of  convukioDS  proper  oren  araongst  the  luemliers  of  the  niudical  profession. 

Promom.— The  imniedmte  prognosis  U  gen6rally  favounble.  When  the  attaoks 
■o  rapialy  follow  one  ancther  aa  to  be  merged  into  onft  long  &erie»  (status  con- 
%'uUivus),  thcn  doath  may  ensue  from  exliaustion.  This  liiat  condition— "status 
convuLsivus  " — diffors  in  no  re«pcct  from  tho  "  status  epilepticus  "  of  adult«,  oxwpt 
that  JD  tfae  youDf<«r  subjects  tbe  temperature  runs  much  higher  and  }];enerally 
roachos  106'  or  ui>wi»rdB.  Death,  too,  is  not  verv  infrequent  in  convulsions  asso- 
oiat«)  with  lar.vngisnius  atriduluii,  but  hcre  the  liuit-nainc<l  i.s  |)Otu>ibly  more  oflen 
raponsible  for  tne  fatal  issun  tlian  the  cnncomitant  convuUionK.  ConvuUioiis 
ariaiiig  duriug  whoupinK'L'Ouxh  are  uften  fatal,  mor«  e5|>ec'mlly  if  the  iufant's 
heatth  bas  lie^^n  niuc)i  rmucet)  by  vomiting  orotherroitiplicatiun.  VVlien  bruncho- 
pneumonia  is  nmrked  by  urgent  dyspiui>a,  convuUionA,  Hua  to  asphyxia^  are  not 
infrcqueut  and  are  goneraIIy  fatal,  but  tlie  coDditiona  preceding  them  in  this 
iiMtjinc«  are  of  ertreme  grav)ty  inde|}eDdeatly  of  them. 

In  most  coscs  t/u  rea^oU  proffno^e  of  an  attack  of  coiivuUionB  should  be  a 
Kuarded  one.  Thero  iu  sctdom  anytlun]<  in  Che  phenoniena  of  tlie  attacks  tliat 
furniuhes  anv  criterla  enabling  one  to  dueriminate  between  convulfiions  likcly  to 
be  followed  l)y  lat«r  nourotic  manifestations.  and  thosc  that  are  of  mercly  teni- 
poniry  im]wrt.  Prognoaia  then  raust  depeud  lees  on  the  phenoniena  of  the  attacks 
than  on  iltrir  hittortf  and  tkg  eiivumniancts  vhich  att«nd  them.  Here,  however,  it 
nia/  \tvi  KAid  at  one«  thnt  the  same  great«r  signitii-Hnit^  nttiu-hen  to  unilaternl  con- 
\-ijUive  atta''kii  in  ali  cases  iu  infancy  tm  to  thoA«  occurring  in  later  life.  Kavour- 
ablc  factors  are  a  history  of  pre\-iou8  good  health  in  the  infant,  and  the  presenoe 
of  souie  wel]  ilelined  exciting  cause,  such  as  tlie  onwt  of  one  oi  tlie  exanthemata 
or  croupou-i  pneuitionia.  The  pro^rnosia  is  favourahle,  too,  iii  tiiwe8  where  the  con- 
^iiUions  ean  t>e  &hown  to  have  inaiuly  depcnded  upou  asphyxia^  the  cause  of  which 
haa  boen  removed  or  recovei"cd  frotn.  Wlinre  there  i.«*  a  family  ncumtic  history 
tbe  prugnosis  should  bo  guarded  in  the  extreme.  ('aution  nhould  I«  uHed,  too,  in 
prouuunc-ing  as  to  the  future  of  on  infant  who  has  suHened  from  convulaiona  pre- 
8umably  fn^tu  eui-h  sliglit  cauaes  as  dentitioiu  bowel  disturljaiice,  or  aacaride«,  for 
it  may  well  bc  asked  whetliBr  a  imr^tiu^  6yi>t«m  tliat  haA  once  brokcu  down  nndor 
sucb  slight  causcs  would  not  be  likoly  to  do  so  ogain  in  the  future  at  Rny  times 
of  cerobral  itreu  or  strmin  beyond  the  ordinary.  Convulsions  occurring  in  the  counKO, 
not  at  th«  onset  of  acarlet  fever,  and  whit-h  are  inde|)endcut  of  any  kidney  in- 
volvements  are  often  unilater&l  at  the  commenceinent,  and  are  f requenify  coDtianed 
into  lat«r  life  aa  epilep8y,  \Vhen  the  «>onvulsions  occur  in  assoctation  with  ricket^ 
improvcmotkt  in  tbe  bat  complaint  generali/  leada  to  the  final  disapt>caranco  of 
any  diaturbance  of  tbe  narToaa  aysteiD>  Bat  even  bere  Sir  William  Uowers  hoa 
Hhuwn  that  10  per  cent  of  adult  epilepttcs  have  their  stjirt  in  infantile  cunvuUiun;! 
flue  to  ricket^,  umi  in  javenilo  epileptics  the  pruportioti  in  prubably  greater.  TIiim 
should  lend  to  a  more  Kuarded  prugnunis  tiinn  in  UHual)y  giv(-n  in  caaCR  of  rachitiu 
convubuona.  Cteei  wni>re  ermv^lsionfi  reour  from  tinie  to  tirne  vritliout  organio 
muso  aro  to  be  regarded  in  tlio  most  serious  light,  a  large  proportion  of  them 
nicrging  into  epUe^v  in  tlie  oear  future,  whibil  othera  are  probably  the  subject« 
of  otiinr  UDurcMea  in  Tator  life. 

TnKATMRNT. — Purin^  thf  AUacX\ — In  the  majority  of  inalancea  it  ia 
oulv  DuceBHary  to  looaeit  the  clothiug  abuut  tho  ueck,  cbeat,  aud  »bdoineu. 
and  to  lay  the  infant  in  the  supine  position  nitli  tbe  head  itUg))tly  nuHt»L 
Th«  infant  uan  then  bo  left  to  recovor  froiu  the  drow8in6fi6  uaiumlly 
fnUowin^,  or  fonnin^  i>art  of,  tbe  iittaok.     Tiio  ordinary  domeatic  remedv, 

itUoing  the  child  in  liut  lutth,  doM  no  banu  prol>ably  if  the  cliiid*B  health 
«  not  too  enfeeblcd*  In  this  laat  condition,  inatead  of  a  pUin  hot  waler 
liuth,  a  uiUHturd  one  might  be  tried  witli  lutvanti^^e  for  thu  iuik<i  nf  ila  wb11- 
kuown  Btiumbitiug  properties.  Thore  is  nothiug  to  bo  auid  m  tavoiir  of  llie 
other  rotitinu  remedr,  the  appUcstion  of  cold  to  tbe  head,  exccpt  in  the 
i  wlicru  it  is  uAcd  for  tho  exprea8  purpOM  of  loweiing  tho  temperature. 
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If  the  unconscioutiiness  1>e  uiiduly  profotind,  and  e8)iecial]y  if  it  be  attended 
■with  other  fits,  or  threateninf^s  of  them,  then  recourae  must  be  liad  to  more 
active  measures.  Firet  amongst  tliese  is  the  inhalaticn  of  cfihroform,  which 
is  warmlT  advocafced  hy  Henoch,  John  Thomson,  and  other  anthoritie& 
Profound  unconsciousneas  is  no  bar  to  the  use  of  the  drug,  and  u8uaUy 
i-ecovery  from  the  anrcsthetic  is  accompanied  by  the  regain  of  consciousness. 
EuBtaoe  Smith  praisea  tJie  hypodennic  injection  of  morphia  in  tlieee  cases. 
in  doses  of  ^\  of  a  graiu  to  an  infanl  of  8i.x  months  old.  aud  sajs  it  can  ^le ' 
8ufo!y  rupeatcd,  if  necoasai*y,  in  the  coursc  of  half  »n  ho\ir.  The  intialatiou 
of  nitrite  o/  amyt  in  one  minim  doses  has  been  recommended  by  eome 
authorities.  The  administration  of  chloral  by  enemata,  in  doaes  of  about 
three  ^o^ins  to  an  infaut  of  aix  months  old,  is  a  valuable  remedy  for  two 
reasons.  If  the  dnig  be  retained  its  sedative  action  on  the  nervous  Hy8tem 
is  usuaUy  quickly  manifeated.  In  other  cases  ils  presence  in  the  rectiim 
leads  to  the  evacuation  of  an  especially  foiil-siiielHiig  niotion,  and  this  is 
g8U6raUy  foUowed  by  a  Bpeedy  returu  of  coiisciauanesa.  If  there  be  any 
valid  reason  for  susjiecting  indigestible  food  to  be  responsible  for  tlie  dis- 
burbance,  then  an  emetic  may  lie  given,  followed  by  a  calcmel  purge.  In 
very  exceptional  instances  there  may  even  be  some  justification  for  the 
employment  of  the  giim  lancet. 

Suhsfguejit  Treatmeni. — For  a  few  day8  after  a  tit  emaU  doses  of  one  of 
the  bromidcH,  two  or  three  gmins,  sbould  be  given  thrice  daily.  If  the 
child  be  eyphilitic  or  rickety  then  the  appropriate  treatment  for  these  com- 

Cints  Bhould  be  vigorou8ly  employed.  The  greatest  cjire  should  be 
towed  on  the  diet,  and  on  the  thorough  ventilation  of  the  day  and 
night  apartmente.  Arrangements  should  l)e  made  for  the  child'8  head 
being  raised  during  sleop  and  the  feet  l)eingkept  WHnn,  If  the  couvulaious 
reciir  with  aDy  frequency,  Bay,  ever)'  fortuight,  or  even  every  month,  then  a 
course  of  bromiiles  should  l)e  prescribed.  Every  attack  posaiblv  lesscns  the 
reaistance  in  the  nerve  tracks,  so  that  suoceeding  hts  oceur  with  much 
allghter  exciting  canses  tlian  the  initial  oncs.  By  aUowiDg  the  fits  to  con- 
tinue  much  more  harm  taay  thus  be  done  than  any  that  may  poflaibly  arise 
from  the  ofTecta  of  the  bromides  on  the  developing  tissuea  It  is  ditticult  to 
fix  a  detiuile  tirne,  Imt  perlmps  a  l'reedoiu  of  three  months  from  Hts  should 
ensue  beforo  stopping  the  bromides.  Belladonna,  the  salts  of  zine,  digitalis, 
ergot,  muftk,  aml  other  remedies  that  have  lieeu  vauntetl  from  tiiiie  to  tiine 
in  the  treatment  of  convulsious,  are  much  less  efficaciouB  than  the  bromides. 
If  llie  liromides  fail  in  checking  the  convulsionB,  then  borax,  in  two-gTain 
doses,  might  be  given  a  triaL 
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KEORO-PABALmc  KERATms 
INTEB^TITIAI,  KSRATITia 

Kkratitis  Pbofdmda  . 
Strutko  akd  Sclsbosino  Kek- 

A7TTK 

CAlA:ARKOUa  DlOKNEAATinN 

Othkr  AmtcnoNB — 

ComfftniuU  Opacitut     . 

TnK  comea  maj  l>e  coitsiilered  Vproadlj'  as  consisting  of  threc  lajrcra:  the 
anterior  epitkflium,  ihe  proptr  conujtl  tt8suf,\hmUni  by  two  slructureless 
eUatic  bimiiia'.  ISuwman'K  memliranc  in  frout,  und  I)c«ce]iiot'B  membrane 
behiod,  and  tbe  cndotheliuvi.  Tliese  parte  have  a  comraou  origin  with  the 
conjunutiva,  with  ihe  sclurotic,  and  with  the  iiveal  structures  of  the  ej"e 
re»peclively,  and  they  are  aubject  to  the  sume  changes  and  8how  the  same 
tendencies  as  the  parts  with  which  they  have  origin.  The  cornea  is  not 
vaaoular;  it  gets  nourishment  by  a  sreteni  of  lyiiiph  channels,  and  is 
abuDdantIy  supplied  with  uervea 

EXAMIXATIQX  OF  TU  K  CoR.SEA. — The  comcii  filiould  l)e  N;euerally 
inspectiKl  as  to  shape,  size,  clearnesa,  and  the  presenoe  or  abaence  of  opacities. 
Its  surface  Hhould  then  lie  examineil  hy  plaeing  the  patient  opposite  a 
window,  and  obaerving  llie  image  reHected  from  the  variouB  parts  of  Ihe 
cornea  as  the  eye  follow8  the  tinger.  A  hreach  of  surface  can  1)e  detected 
hy  a  disturhance  of  ttie  image ;  it  may  then  l)e  veritied  by  stainiug  with 
tliiore«cin«.  Fluoreecine  2  per  cent,  bicnrlK>nale  of  soda  3  per  cent  in 
diHtiUtMt  water.  The  condition  of  the  comea  generiilly  can  V«  liest  made 
ont  by  exaniination  by  focal  light ;  tinaUy,  Ihe  ophthahnoscope  may  be  used 
with  a  Ieu8  of  high  power  +  20  D  behind  tlie  mirror. 

ExHmination  hy /oral  light  is  carried  out  as  follmv«: — A  darkeued  room, 
a  source  of  light,  and  a  lens  of  about  three  inches  fouil  length  are  nece8Biiry. 
The  light  is  plaoed  nt  almnt  eighteen  inches  on  one  Kidu  of  the  (»tienfs  head, 
and  is  fooasaed  by  ihe  leos  on  tbe  diilerent  jiarta  of  the  cornea ;  the  more 
obIiquely  the  light  falls  on  the  eye  the  more  clcarly  will  ojtacitiea  bi» 
seen.  To  obuin  fuU  ad\'untage  of  thia  method  the  cornea  sbould  be 
magnified  by  a  lens  of  higb  power  held  in  the  otlier  liand. 

IyFLAMMATioy  OF  TUB  CoRSRA. — A>rrt^iVu.— lutlauimtttion  of  the 
comea  may  l»e  limited  to  the  epithehal  laver,  to  the  Biihslance  of  the  cornea, 
or  to  the  eudotheliuni  on  itA  {M>stenor  »iirface;  it  may  be  a  local  infective 
procesa  leadiug  to  uloeration  or  absceas,  or  it  may  be  part  of  a  diseaiie 
aSeeting  mitiuly  the  deeper  ragioos  of  the  eye ;  it  is  often  tlm  manifesUition 
of  a  constitutional  affection  as  in  inherited  s^-iihilia.  InMuinmalion  of  the 
oomea  nUvavs  gives  rise  to  a  loss  of  lransparency ;  if  niilv  the  anterior 
epithrUuiii  1h-  iuvnlved,  the  surface  loees  it«  {Milinh,  und  tlie  aj){^carancc  of 
Htipplin^  pnKlucud  by  its  celi«  when  highlv  magnifitd  i«  exagg«nittHl ;  some- 
tiniea  the  change  in  the  cella  is  so  marked  that  the  maguifieil  surfaco  has 
the  apponrance  of  a  piece  of  omnge  skin  or  shagreen.  An  exudation  inlo 
the  corncal  tisBue  jjroper  is  Bhown  liy  a  yt]Uow  or  gr»y  o]iacily ;  BUpi>uration 
tH  ]inH»!dcd  by  hazinoas,  and  the  orca  of  6n]>i)uration  is  siirrouuded  by  a 
aitiiitar  area  of  tuuiuewi  Tlie  elTect  of  ititlamiimtion  ia  to  produc«  a 
blunioK  of  the  parta  aoen  through  tho  cornea ;  thua  the  pupiK  is  no  looger 
quit«  fauck,  and  the  dotails  of  the  Htruclure  of  the  iris  are  ooecured. 

Inflamiiuilion  b»iDa  with  an  iutiltralion  :  tliia  consista  in  tho  api>eiir- 
ADOO  of  num1)ere  of  Uncocytea  in  tbe  tiasue  of  tlie  comea ;  the  affeoted  area 
ii  re&dered  opni^ue  and  the  tiurfooe  orer  it  Iomcs  its  polish.    This  exud«tion 
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aoiuetimea  bocomcs  tiomplelely  abaorijed,  aud  the  coruea  is  left  quite  trans- 
parent ;  at  other  tiuies  where  the  disturlmnce  of  the  corneal  tissue  has  been 
greatcr^  or  where  the  exuilatiun  lias  boeii  preseut  for  a  long  tiiue,  complet« 
restoratioD  of  transpareDcy  does  not  take  pluce,  the  exudation  is  converted 
into  fibrous  tutsue,  which  difTers  froni  the  ]iro]>er  tisHue  of  the  comea  in  not 
being  tmuspareni.  There  is  a  teudeucj,  however,  for  old  eiudatdons  to  go 
on  elmvlv  clearing  for  year8»  as  is  seen  in  the  rernarkahle  way  in  which  the 
changes  iu  tlie  comcal  substouoe  left  by  iaterstitial  keratitis  disappear.  This 
elearauce  de})end8  probabIy  on  nutrition,  as  vre  cominonly  see  the  peripliery 
of  tho  cornuu  clearing  more  readily  and  more  compIetely  tliau  the  central 
parts  w]ucb  are  farthest  removed  from  tlie  sources  of  nourishment  This 
also  prolHihly  e^plains  the  reaaon  iinderlviug  the  uae  of  irritating  remediea 
and  maaBd^e  of  tlie  cornea  in  the  promotion  of  clearing  of  opacities  of  old 
standing. 

Ulcbkative  Inflahhation. — If  the  inflammation  be  of  an  uloerative 
naturu  the  cxudation  goea  on  increasing  in  auiount,  Ihe  corneal  tissue  ia 
broken  down,  aud  either  an  ulcer  or  au  abaceas  is  produced.  Suppuratiou 
ffenemlly  starta  in  the  guj^rticial  layers  ot  the  cornea;  the  epitlielitim 
Deoomes  čast  olf  froiu  the  iufdtrated  area  and  au  ulcer  is  formed;  in  the 
earlier  etages,  while  the  marj^ins  or  base  of  the  cornea  are  intiltrated  with 
leucocytc8,  the  idcer  is  progressice.  As  reoovery  take«  pliiue  the  area  of 
inlittratiou  diaappears,  the  ulcer  becomes  clear  aud  transparent,  but  the 
surface  is  stili  rough.  Gradually  the  epithelium  from  the  e<lge8  gnnra  over 
the  surface  of  the  ulcer.  and  blood-vessela  run  iu  from  the  margin  of  the 
cornea  beneath  the  epitholiuin ;  the  ulcer  Ls  healed,  but  its  level  may  be 
Iower  than  that  of  tlie  reat  of  the  comea.  By  the  developmeut  of  fibroos 
tisaue  beneath  the  newly-fonued  epithelium  the  level  is  gradually  raised, 
but  the  trauai)arcucy  of  the  cornea  is  impalred  by  this  growth  of  fibrous 
tissuo,  aud  the  eeat  of  a  former  ulcer  may  be  traoed  for  year8  by  the  opaqne 
Bcar  l)ing  in  the  clejir  cornea. 

Most  of  tlie  puaproduciiig  organisnis  have  beea  found  in  ulcerative  afiections 
of  the  conieii.  In  the  eiiriy  nays  of  bact«riol(^iciil  work  on  the  cornea  the 
■taphyloooccaa  and  streptococcuB  wei'e  thought  to  bo  the  most  fretjuent  pro- 
vocatdve  a^^ents,  whtiLlier_the  ulcenition  wiui  priiimry  or  the  result  of  injury,  but 
owing  to  the  wijrk  of  1'hthotV,  iVxeiifel[I,  .Atunix,  iind  otliers,  we  now  knon*  that 
X\\ej  ari)  prcRpnt  much  le««  fi'equent!y  than  othRi"  Qi*^anismB.  The  ulcerafcioiis 
which  occur  during  tlie  cour«e  of  attAcks  of  couj imeti ntis  are  not  due  to  socondary 
iiifoction  by  8t-ii>hylu  or  slrepto-cocci,  but  are  caused  by  iiioculation  of  the  cumoa 
with  ihn  orKaniKrDK  of  the  coiijunrtivilis,  and  we  uiav  tlieroforo  luid  the  gonococcus, 
the  Wecka' DacilluK,  the  diplobacillus,  nnd  others.  '1  he  charact«rs  uf  th«  uloerative 
proceoB  vary  with  tlie  nature  of  the  tnfecting  orKantsin,  and  akhough  wc  are  not 
yet  in  the  i>o<iitioii  of  beinjc  able  to  make  a  uew  classilication  of  corneal  ulcera  on 
this  basis,  jet  cortain  facts  are  wetl  aacertained.  According  to  the  researches  of 
llithoflaiiu  Axenfeld,  in  as  n>any  as  D8  per  cent  of  the  ca^c«  uf  acut«  Berpit^iiioua 
ulcer  pneuinococci  were  present  lucertain  serniginous  ulcvi-srunninga  much  leas 
acutc  eouiisi\  attendcK!  by  little  or  no  paiii,  a  aiphilNicillus  resemblin^  sonirvhat 
the  diplobacillus  of  chronic  conjuuctivititi,  but  liaving  some  distinguishiug  char- 
aoters,  bas  1«*»  found  (['etit>.  In  bilateral  infantile  ulceration  of  the  comcA 
(kerato-maUicia)  the  pneumococcus  bas  been  found  and  also  the  streptococcus. 
The  Aspergillus  fumigatos  has  been  found  groving  on  the  comea  in  aooie  rare 
inst&ncos. 

')l\\&  hittuloiju  ofcfirnfol  Kuppui-atifmhashevin  ven*  thoroaghIy  investigated  by 
Leber,  who  by  Iiis  obsenatiotis  on  tlie  cornea  bas  added  largely  to  our  knowledge 
of  tlie  iiiflaitimatory  proecss  in  generaL 

According  to  hiti  observatioiis  the  cntrance  of  Any  pyogenic  organism  into  the 
tisBue  of  the  cornea  seU  up  hyperR'mia  of  the  parU  round  the  comea.  This  is 
hrought  about  l)y  the  irritative  action  of  the  toxines  developed  in  tlie  corneal 
tiasue  by  the  growth  of  the  orgimism.  Very  soon  au  invasion  of  whitc  cells 
Kpreads  lu  from  the  periphery  of  the  corneft,  each  celi  uiaking  its  way  (hrough 
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the  lympb  ch&nnels  till  it  reaclies  tlie  infected  iirea.  Here  two  ttiings  nmy  Imppen  : 
the  cclls  eitlier  conie  to  a  stAndstill,  killrt)  l>y  tho  inteii»ity  of  thf  poison,  mul  tonu 
n  riiig  of  pus  surrounding  tlie  focua  of  infection  ;  or  whcrft  tac  pois»m  is  tess 
iiit«'!nse,  the  whole  of  the  infected  region  is  invaded  by  the  white-called  exudntion. 
The  initative  actiun  of  the  toxine!i  apreada  bejond  the  comea  to  the  iris  and 
i'ili;iry  licxly  ;  these  Itecorne  hyi>envi)iic  •  the  blond-vesaeU  of  the  iria  enlarge,  the 
irin  tiaauo  Deicotuee  snrollen^  it«  6bres  blurred,  posterinr  Bynei-hi»>  ni.iy  form,  and 
fi-om  tho  snrfaco  of  the  ina  and  angle  of  tho  anterior  cl»aml»er  an  exudation  is 
EKtured  out  which  sinks  to  the  buttom  of  the  chamber  and  foruis  a  }iypopyon. 
This  hypopyon  con)>ist«  of  a  fibrinooa  exiidation  with  ]eucocyte8,  and  is  genei«lly 
fluid,  so  tbat  it^  upper  Krnit  is  horizontali,  nnd  its  pnsition  varies  wit)i  thai  of  the 
heiui.  A  hypopyon  ia  sterile  oxi*ej)t  when  tho  anterior  chamber  bas  lieen  opened, 
irhen  it  nwy  become  infected  from  »ithout.  Tlie  opinioii  wil.<  fonuerly  hold  that 
the  hypopyon  w&s  derived  directlv  from  the  seat  of  ulceration  in  the  cornoa  by 
the  posu^  ^  the  products  of  innamniatiun  tbrougli  Desi-emets  membrane  into 
the  antffrior  chamlier ;  Uie  activn  rt-sistaiu-e  of  t!iis  membrane  and  of  ita 
Phdothelinm  rcnder  thia  manner  of  acccss  to  the  anterior  chamber  impouible. 
Tiie  hypopyon  m/iy  sometimes  \te  seen  extendinK  up  to  the  region  of  the  floor  of 
the  ulcer  as  a  yel!ow  cord  conimunicMing  at  its  iower  end  witfi  the  general  mas« 
of  the  hyp<>iiyon.  At  the  first  view  thi«  woiiI(l  npiiear  proof  of  a  coiinnuiiii-ation 
betwe«in  the  iHiKe  of  tho  ulcer  and  the  chamber,  uut  examination  of  the  procesa 
nucroacnpicaUv  show3  that  tho  comeal  layer8  near  the  olcer  become  swoUen,  tlie 
endothehum  sharea  in  this  8welling,  some  of  tta  celU  exfoliBt&  and  a  depooit  of 
cuAgulatod  lymph  and  cells  forms  on  the  denuded  6urfocc^  whiofa  Dy  increase  contes 
to  ooniniunicat«  witb  tlie  general  body  of  tlie  hypop)^on.  This  condition  is  some- 
times descrilicd  aa  posterior  abscess  ot  the  cornea ;  it  very  frc(iucntly  ends  in  a 
perforation  of  Uesoeinet'B  membrane,  but  in  their  carlier  stngcs  the  celLs  of  the 
posterior  nbseen  atre  iterile  and  frequently  8how  their  origin  from  the  uvea  in  coo- 
tAining  pigment 

Resalis  of  Ulcerativc  Ktratitis. — If  the  aeab  of  the  ulcer  be  in  the 
sulietance  of  the  cornea  itsulf,  and  the  proper  corueal  tissue  be  destro^ed,  a 
pennanent  opacity  resulta,  the  new  acar  tiasue  caanot  aequire  the  poculiar 
trau8parcncy  of  proper  corncal  timuc,  although  the  acars  and  blemishcs  left 
hy  ulcera  in  early  lifc  nitty  to  u  greut  extenl  diBappuur.  Such  upocitics  are 
called  nebuitjp,  macultc,  or  Irucornata  according  to  ttieir  den8ity. 

[f  the  I0B8  of  corneal  suliKtanuc  in  coosiderable  thu  intnuxtilar  preasure 
luav  cau»e  Ihe  floor  of  the  ulcer  to  bulge.  At  firet  DeHceiuet'^  membrane 
being  very  elastio  and  reeisbant  doee  not  give  way.  but  lonus  a  hernia  at  tho 
aeat  of  aloeiatioa  ;  the  appearance  of  such  a  hernia  ia  that  of  a  trunHi>arent 
bead  on  the  cornea.  The  protntsion  niay  flntten  »nd  become  consolidatod,  or 
it  m&j  perforate ;  perforution  ia  usually  accompanied  by  a  reduction  of  pain 
nnd  irritatiou  in  tbc  eye,  but  its  re^ulta  may  bo  serious.  The  iris  may  coine 
into  contact  wtth  the  i>ack  of  llie  ulcer,  or  it  uiay  Im»  proUpsed  thruugh  the 
pcrforatiun.  If  tlie  ulcer  then  heal.  an  adheaon  of  the  iris  to  the  back  of 
tht*  cumca  will  be  left  varying  in  thickness  from  a  few  hlamentn  to  a  hrofid 
band  nf  irin  sul«tanc«,  ant4^ior  synechxa.  Ifafter  perforation  the  lens  come 
into  contact  with  the  bock  of  the  inflanied  Gomoa.  an  opacity  ia  formorl  at 
tho  anterior  jjole  of  tho  lena,  und  an  anterior  polur  or  pyramidal  catunict 
n.'«ult8.  The  cornea  Bometiinea  hoals  wilh  mucb  lose  of  sul^taDcc;  1>eing 
then  too  wi»ik  to  reaist  the  jiressttre  of  tluifls  withiD  tlio  cye  it  bulges  irre^- 
hLrly  and  forma  an  anterior  fttapliyloma ;  this  aUo  oocurs  after  total 
deslniclion  of  tho  cornen,  tho  ploce  of  the  oomca  being  taken  by  a  thiu 
_  layer  of  tibrouB  tiasue  uuit*.d  wilh  the  tifiHue  of  the  iria.     This  wt'akened 

^K  membrane  may  burst  and  coU^iee,  and  becnmo  perroan(!ntly  thittoned  and 
^H  ooneolidAted.  or  it  may  vieM  a(^«  ajtd  again  burst.  Al  the  tirne  of  ita 
f  diateneioD  it  protrudcs  oetiveoD  the  lidt«  like  a  button,  and  i8  a  eourcc  of 

I  niuch  diatroM;  after  oolUpring  it  again  ccaaea  to  give  trouble  for  a  time. 

I  After  a  laige  perforatioD  it  ia  not  unoommon  for  the  lenn  to  eocapo,  for  the 
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vilreous  to  become  prolai^eed,  and  for  tlie  globe  to  euppurate  or  to  undergo 
sIow  Hlirinkiug. 

Canscs. — lulecliou  of  tlie  uurneu  by  uiicro-orgaiiiBms  is  Decessary  for  the 
[iroducticu  of  the  ulcerative  procesa ;  in  most  casea  this  ia  preceded  by  a 
lose  of  Burlace  epitheUum.  This  may  be  the  result  of  an  injuiy  such  as  un 
abraaion  of  the  siirface  or  the  entrance  of  a  foreign  body  ;  thuBitiscoimuon 
aiuong  uien  esjiosed  to  injurv  from  their  trade,  but  it  aLso  occurs  as  the 
result  of  a  woimd,  aa  by  a  !mby'8  Uager-uail;  some  of  the  wor3t  cases  are 
ainong  agricultural  bibourers,  those  engaged  in  hedgc  trimming,  or 
■  e8peoially  among  those  at  work  iu  the  harveet-tield.  In  u  considcrable 
umuber  of  cases  mucocele  or  chronic  indammation  of  the  lacrimal  sac  is 
preseut,  and  this  with  its  decompoain^  conteuta  ollers  (i  constunt  dunger  of 
infection  to  an  unsound  comea.  Ulcerative  keratitis  niay  also  cx)eur  from 
infection  of  the  Binall  nlct^rs  duritig  an  attack  of  phlyctenular  disease,  or  in 
a  herpetio  eruption  on  the  cornea.  The  cornea  may  I>ecome  infected  dm-ing 
gouorrhoial  conjunctivitis,  when  the  whQle  of  the  epithelium  ia  sodden  and 
oiniinished  in  vitaUty,  alao  where  the  nutrition  of  the  cornea  aa  a  whole, 
and  eHj>ecialIy  of  its  epithelium,  has  been  pn)foundly  altered,  aa  iu  kerato- 
malacia.  FiDaUy,  ulceration  of  the  uoruea  may  take  place  as  the  result  of 
a  blood  infection,  aa  is  soinetiTiies  seen  during  an  att<ick  of  amall-pox,  when 
pustidea  not  infre(|uently  develop  0[i  tlie  cornea  itaelf. 

raraly8i8  of  the  facial  nerve,  leading  to  weakenlng  of  the  orbicnlaris 
muscle  and  to  insuf^tcient  protection  to  the  comea ;  corneal  aniestheaia 
depending  on  fifth-nerve  paralvaia;  the  iusensibilitv  of  the  cornea  iu 
absohite  glauuuma,  aud  in  the  late  stage  ut"  uxliauHtiug  diseasca  such  as 
cholera,  may  lead  \jH  a  loas  of  surface  from  expoaure,  or  from  ancousciousuess 
of  the  presencc  of  a  foreign  l)ody. 

Trmtntfnt. — Before  beginaing  treatment  the  cause  of  tlie  ulcerative 
procesB  shoiild  aa  far  as  possible  be  aought  for.  Foreign  bodies  should  be 
remored  from  the  cornea  and  the  oonjunctival  »ic,  misidirected  eyelafihe8 
should  be  pnlled  out,  and  the  condition  of  the  lacrimal  puncta  should  be 
noted.  If  the  corneal  affection  is  aecondarv  to  disease  of  the  conjunctiva 
treatment  of  the  latter  shoidd  be  actively  puraued ;  iu  gouorrhceal  conjunc- 
tivitis the  nitrate  of  silver  treatment  shouli!  be  earried  uut  as  long  as  the 
condition  of  the  diacharge  renders  it  necessarv,  čare  being  takeu  to  pi*event 
injurv  to  the  cornea  by  the  applications  or  by  the  uecessary  eversions  of 
the  lida.  A  miicocele  or  bicrimal  absceas  should  be  aought  for,  aa  Ihia 
probablv  more  than  any  cause  tends  to  keep  up  activity  in  an  »ilcer;  the 
lacrimal  sac  should  lie  ojifueil,  nud  its  contenta  waahed  out  daily ;  the 
l>assage  into  tlie  uoae  should  be  made  free,  and  il"  necesaary  a  8tyle  should  be 
insertedjiu  the  nasal  duct. 

In  nioet  cases  of  ulcer  of  the  cornea  great  benetit  will  be  derived  from 
the  finn  application  of  a  compreas  to  the  eye  ;  it  greatlyprevent3movcment 
of  the  lid  and  the  conatant  \vinking  and  apasm  whicb  are  ao  paiuful,  uud  it 
enaures  warmth  and  protection  ;  the  eye  should  be  first  covered  with  a  pad 
of  cottnn  wool  and  Lh«  bandage  should  be  applied  over  it.  Wht;rt!  there  is 
much  conjunctival  secretion,  as  in  the  cases  of  abacesaes  8econdary  to 
purulent  conjunctiritia,  it  is  best  not  to  bandage  the  eye,  becauae  of  the 
danger  to  the  cornea  of  keeping  the  iufectious  diacharge  pent  up  l3etween 
the  lids. 

Heat  applied  to  the  eye  is  a  valuable  meane  of  treatment,  e8pecially 
\vhen  the  general  level  of  nutrition  is  lii\v.  The  most  convenient  niethod 
of  applying  heat  is  by  hot  batliing ;  aimple  liut  water,  or  better,  hot  saline. 
containing    I    pcr    cent    of   chloride  of  aodinm,  or  a  solution   of  2  per 
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cent  of  l)oric  acid,  ahould  be  applied  lo  the  eyea  by  pada  dipped 
ia  the  solutions  kept  us  hot  os  thcy  can  be  borne;  this  btithiDg 
should  hc  kept  up  for  a  half  an  hour  al  a  tirne,  and  RhoiiM  l)e  fre- 
quently  repeated.  A  good  wiiy  of  keeping  the  lotion  hot  is  to  inscrt  the 
bafiin  in  whicli  it  la  contained  in  a  basiu  of  very  hot  water  w]uch  can  be 
t'r6quently  reDewed.  A  means  ol'  applj-ing  heat  that  ia  very  valuable  ia 
a  Japaoese  hand-wanuer,  n  small  oblong  tiu  box  coataiuing  a  Klowly  biirning 
cartridge ;  if  tbia  l>e  a[)plied  to  the  eye  by  a  bandi^^e  ovcr  a  hiyer  of  uuttou 
wool,  the  heat  can  l>e  kept  up  without  difticulty  for  any  length  of  time. 
Caiition  miist  be  mentioued  here  agaiust  the  uae  of  any  lotion  contaimng 
lead  whero  there  is  loee  of  the  corneal  epithelium ;  an  inaoluble.  den8ely 
opa<jue  fihu  of  luud  salta  inay  be  deposiied  on  the  ulcerated  Burface. 

Atropine  »hcuM  )«  ufied  80  that  the  pupil  inay  be  kept  fully  dilated : 
iritia  in  present  in  many  ca^es  of  corneal  iilceration,  and  atropine  ia  uece«8ary, 
to  prevent  adbesions  and  to  subdue  the  iritis ;  apart  from  this,  bowever, 
atropine  secures  phyaiolojj;ical  reat  of  the  eye  by  dilatiug  the  pupil  and 
liamly8ing  tlie  t:iliary  muacle.  The  best  lueans  of  uaiug  atropine  i.n  iu  Ihe 
form  of  an  ointment  of  the  strength  of  four  grains  of  the  ulkiiloid  U>  the 
ounce  of  vaseUne ;  a  small  piece  should  be  inserted  inside  the  lower  lid 
twice  a  day,  or  more  oftcn  if  iritia  ia  preaeut  The  ointment  ia  prefcrable 
to  dro[i6,  as  it  reiuains  longer  in  the  conjunctival  aac,  and  acts  more 
thoroughly  on  the  eye,  with  less  riak  of  the  unplea«ant  8yniptoiiis  of  atropine 
lv>i6oniDg  from  ita  abeorptiou  into  the  8yateuL  Atrupine  ahould  be  used 
just  Rutririently  lo  maintain  fuU  dilatation  of  the  pupil,  it  ahould  not  be 
^uoared  treely  over  thu  lidu  ;  dometime»  \vhere  its  use  hiis  becn  too  profuse 
or  too  long  continued  it  (.jives  rise  to  a  highly  congeated  state  of  the  skin  and 
ooigunctiva,  a  condition  known  as  atropine  irritation.  Atro]>ine  irritatiou 
ocoun  generallv  in  those  who  are  peculiarly  susceptible  to  itsaction,  inauch 
(leoplo  the  BmalleaL  amount  gives  rise  to  Bymptom8.  AVhere  umch  redneas 
of  the  Hkin  aud  conjunctival  irritation  eomoa  ou  during  the  uae  of  atropine 
thia  form  of  irritation  ahould  l>e  borne  in  mind,otherwise  it  maybethought 
that  the  ulcer  i-s  wor8e  and  needa  more  atropine.  The  drug  ahould  be 
diacontinued  and  aome  other  mydriatic,  Buch  aa  scopolamine  or  duboiaine 
ahould  bo  aubstituted  for  it  if  nece88ary,  !>ut  it  is  Itetter  to  diacontinue  ali 
mydnatics  and  uae  a  simple  ointment  of  boric  acid  for  the  irritated  akin. 
It  iB  somotimes  uscful  to  combine  iodoform  vrith  the  atropine  in  iufective 
uloers.     Atropine  4  gr«.,  i">dofi>nu  Tij,  vaaeline  .\j- 

Eserine  ha«  beeu  8t]<mgly  rccommcudcd  by  aomc  aurgeona  aa  a  routine 
treatmont  for  uloers  of  the  uoniea.  Wherc  there  ia  a  pofiaibLhty  of  perforulioD 
it  hua  undoubtedly  a  valuable  plaoe,  but  speaking  geQeraUy,  ita  uae  tenda 
ooiuiidcral>Iy  to  the  increaae  of  initative  8ymptoni8,  pain,  and  intulerance 
of  light,  and  to  the  circumcorneal  congestion  and  iritia.  It  should  Ins 
merred  for  tboae  oaaes  in  which  imrninent  danger  of  a  i>orfonition  of  the 
oonieft  leada  to  the  fear  that  an  eitenajve  prolapee  of  the  iria  may  ocour. 
Eacrino  ia  alao  of  vulue  in  eertaiu  caaea  in  which  the  ulcer  ia  imtolent  for  a 
long  time,  neither  advancing  nor  healing — a  condition  depending,  ]irobahly, 
on  impairment  of  nutritioD.  The  inoreaae  of  va8ouIarity  in  the  neighbouring 
purta  induced  by  eaerino  promotes  the  nutrition  of  the  coruea.  the  ingrowlb 
of  bliMKl-Tcasela,  and  tlie  bealing  procesa  in  the  ulcer.  It  may  Ite  used  M 
au  oiiititicut,  or  m  drops  in  tho  atrength  of  one  or  two  gnuna  to  the  ouooe. 

When!  tho  uloer  is  progreanve,  with  an  advancing  iufiltrated  odge,  tbeoa 
DMMures  are  itutulficient ;  recourae  muHt  lie  had  to  tlie  at.tual  canterjf  or  to 
itronff  eauMtic  applicationt  to  the  aeat  of  the  ulcer.  The  cautery  ia  moat 
OQnveiiieotly   applied   by   a   fUtloned   loop  of  platinuiii   wire  b«nt  to  n 
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coavenient  angle,  and  raised  to  a  dull  red  heat  bj  a  galvanic  current.  The 
ulcer  bein^^  stained  with  fluorescine  ali  the  parts  which  take  on  the  stain 
sliould  1  le  burnt,  e8peciaUy  where  the  infiltration  is  denaest ;  it  is  not  necessarj 
to  burn  the  whole  aurface  of  tlie  ulcer,  the  part  that  ia  healing  and  covered 
with  endothelium  will  not  etain,  and  Bhoiild  not  Ije  touchetL 

If  the  galvanic  cauterj  be  not  aviiilable,  a  small  PaqueUn'8  or  a  metal 
cauter)^  hcjited  in  a  spirit-lnmp  mfty  be  used,  but  the«!  are  much  lesa  handj. 
II  tbe  temperature  of  the  wrire  be  not  greater  than  a  dull  red  heat  the 
cautorj'  does  not  produce  cffects  bevond  the  parts  actuallj  touched  hy  it ; 
if  Uie  thin  base  of  the  ulcer  be  periorated  the  iucandesoent  wirc  is  at  once 
cliilled  hy  tbe  escaping  aqueou8  aud  no  banu  results. 

For  most  advancing  ulcers  trcalmeut  by  Hlrong  looal  applieationa  is 
euough ;  the  ulcer  shoiild  be  stained,  the  iniiltrated  parts  should  be 
Bcmiicd  \vith  a  sinuU  Hhurp  spoon,  and  a  camcl-htur  brush  dtppcd  in  the 
rtuid  ahould  be  painted  over  the  stained  surface,  and  introduced  into 
ali  the  pookets  and  recesaes  of  the  ulcer.  Of  these  caustic  appUcations 
pure  carbolic  acid  is  one  of  the  most  efficicnt  and  least  painful ;  wbere  it 
touches  the  cornea  the  tissue  is  at  once  wbitened  and  afterwards  čast  off,  so 
that  it  ahould  not  be  applied  Ciireles8ly  orin  exce8s.  Other  agenta,  suoh  as 
nitrate  of  silver,  10  gra  to  the  oiince,  perchioride  of  inftrcury  1  or  2  percent, 
or  tiucture  of  iodine,  may  be  used,  but  the  pain  from  them  aa  a  rule  lasta 
longer  and  is  more  severe  than  after  carboUc  acid. 

Before  using  any  of  these  methodfl  of  treatment  the  eye  sbould  be  thorouphly 
cucainiHeduiid  a  ujteculuiu  introduced  ;  as  immobility  of  the  Bye  is  very  esseiilial,a 
fim&tl  aniount  of  tiiilid  cocain  in  fina  powd<>r  may  be  a^jplipd  to  the  ulcpi-  and  also 
to  the  conjunctiva  where  it  iagiippe<i  by  the  fixati()n  tortrppa.  Aftcrcaut*^risation 
atropine  omtnieot  or  atrupinc  ointment  with  iodofurni  shuuld  bc  used,  and  a  com- 
preeK  Section  of  the  b&oe  of  the  ulcer,  opening  tho  aiiterior  cliamber,  a  method 
originatcd  by  .Saeiiu»ch2  is  a  vorv  valuable  treatinent  wliere  a  hypopyon  is  preeenU 
or  whea  thero  ia  risk  of  perforation.  A  Graefe'8  knife  is  pas.seu  into  ihe  anterior 
chamber  at  one  side  of  the  ulcer,  across  the  chiuiiber  to  the  otlier  side,  the  cutting 
edge  beins  directed  forward5  ;  the  knife  is  niiule  to  cut  its  way  uut,  couipletely 
<li>iding  tbe  Ijose  of  the  ulcer^peniiiK  tho  anterior  chamber,  and  as  a  rule  causing 
theescapeof  thehypo^yun.  Thigshould  be  done  8lowIy  toavoid  the  sudden  eecape 
^  the  aqueous,  and  with  it  prolapse  of  the  iriu  and  po^ible  damage  to  the  tens. 

It  is  somntim«;  advisabfo  to  keep  the  wound  open  for  a  time  in  the  event  of 
the  rca]>pejirance  of  the  hypopyon  ;  this  niay  be  done  by  inserting  a  small  probe 
betveen  Ihe  Lipti  of  the  wouiRt  (huly. 

A  recently  prolapsed  iris  nitiy  be  replac^ed,  bul  it  is  geiierally  safer  to  remove 
it ;  it  shoula  be  aeized,  freed  froni  tho  edge  of  the  ulcer  ali  round,  ilrawn  &]ightly 
forward,  and  cut  off  at  the  level  of  the  cornea.  The  cut  onda  will  then  elther 
retract  or  iiu3Ly  be  replaced,  but  it  is  seldom  pusHtble  to  avoid  adhesions  of  the  iris 
to  the  wouad. 

Svb-eoi^unetiv(U  injec(i<m$  ofvarious  aniittjrticjtuidt  have  been  stroDgly  reoom* 
mended  by  some  suiveonB  for  the  treatment  of  conieal  affectious,  and  especially  of 
tho  differeDtfonusofinfectivR  ulcer  ;  perchioride  and  cyanideof  mercury  navebera 
used  most  frequently.  Moro  recentiv,  hovever,  it  has  been  found  tJiat  steriJised 
ssline  solution-CTS  per  centof  chloriae  of  ftodtum,  injected  beneath  thoooDJunctiva 
ifi  equally  useful  and  les.s  irritating.  Enough  in  injected  to  produce  a  moderate 
distenfuon  of  the  loose  conjunctiva  aH  round  the  oornoa  ;  there  is  a  cei'taiQ  aoaount 
of  reaction  after  the  in}oction  for  about  twGnty-faur  hours. 

Thls  form  of  treatment  han  not  found  much  favour  in  tliis  coantry,  and  ia  aow 
less  Kpoken  of  even  by  those  who  first  used  it. 

In  deuling  with  perforations  of  the  cornea  in  which  the  iris  isentangled, 
there  is  frequently  a  difUculty  in  obtaining  a  firm  cicatrix ;  the  involvenient 
of  the  iris  leaving  imsound  spongy  tissue.  Insomecases  a  fistula  is  formed, 
in  othera  the  cornea  over  tne  seat  of  the  perforation  remains  thin  aud 
biilged  for  an  indefinite  tirno ;  the  riak  of  aeptic  inooulation  of  sucb  an  eje 
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ifl  conAiderabla  Complete  rcst  in  bed,  nvoidanoe  of  movement  and  use  of 
the  eyee,  a  oompresa  over  tho  damagod  eye,  the  other  one  being  also 
band^ed,  are  means  \*y  which  8ounder  union  niav  l)e  seciired.  Eseriue  has 
been  reoonuuended  to  keep  down  the  iension  of  the  eye  asmnch  as  posaible, 
htit  there  is  little  or  no  evidence  that  eserine  reduces  the  tensioD  escept 
where  it  has  l»een  previously  raised. 

A  method  of  con»derable  value  in  eecuring  firm  cicatrisation  ib  the 
iransplantatiun  of  conju netiva  to  the  seat  of  the  iilcer. 

After  freehenin^  the  surfoce  of  tho  dam&ged  comca  or  tho  odges  of  the  fiittuU, 
thia  may  bc  done  in  tho  foltawtns  way :— A  flap  of  conjunctiva  i&  di.saectod  up, 
being  left  attached  by  a  pedicle  ;  the  flap  is  twisted  on  itself  and  tuckod  into  the 
weakeued  spot :  anuther  method  is  to  aissect  up  a  bridke  of  L-unjuucti\;i  nt  the 
upper  ijnrt  of  the  gloln^  leaviiig  the  two  ends  attached,  bruiging  the  bridgti  dowa 
to  thn  aeat  of  the  ulccr,  and  tethcring  it  by  one  or  two  imtures  applied  to  the 
conjunctiva  at  tho  edge  uf  the  cornea  ;  it  may  also  be  dune  by  disM^cting  up  the 
conjunctiva  ali  round  the  globe,  aud  brinKtog  it  together  by  oontinuous  suture  at 
ita  free  edgc,  thua  covering  the  wbole  cornea, 

The  conjunctiva  seems  to  act  in  two  w,»ys,  partly  bj'  the  Bupport  which  it  give« 
to  the  comeu,  and  i>artly  by  bceoiuing  mllicront  to  tho  seat  of  tiieulccr.  The  fact 
of  the  cornea  being  covorod  by  conjunctiva  docs  not  secni  to  givo  tronblo,  aftor 
the  sutnres  come  away  the  conjunctiva  falls  l»ck  agatu  to  its  proper  plaoe. 

OzTgen  gas  haa  been  reconimend«!  ns  n  treatuicnt  for  indolent  lucers  of  the 
c«^nea ;  the  applic-atiuu  ts  inačic  l)y  inoans  of  a  closcly  Uttiiig  cap,  the  oxygen 
b^ng  paucd  ovcr  the  eyc  in  a  cont^tant  stream. 

Treatment  of  the  Be*utt»  of  Comml  UlceraHon, — Opaeitits, — Little  can 
be  done  for  the  troaiincDt  of  opaoities  of  the  ooraea.  Ilie  use  of  stimulaDte, 
like  Ihe  ye11ow  oxide  of  nieroury  ointment,  4  grs.  to  the  ouoce  of  vutN^Iiae, 
or  of  wine  of  oinutii,  comljincd  \vith  musaage,  should  be  continued  lur  a  long 
tirne.  Opacities  due  to  a  depoeit  of  leud  on  the  cornea  uiav  bc  rcmored  bj 
Bcrapiug.  In  some  cases  uudoubted  iraprovemenb  has  followed  the  application 
of  a  gah-anic  ciinvnt  direot]y  to  tlie  cornea,  but  it  ia  unreliable.  Tattooing 
is  aoioetiiues  done,  partly  for  cosmetio  reasons  aod  partly  for  the  improvemeut 
^f  vision.  Where  the  ncbula  jjartl/  covera  the  pupil,  or  \vhere  an  artiticiul 
pupil  \\i\»  lieeii  iniide  opposite  clear  eoruea,  the  diapention  of  the  light  paasiDg 
through  the  nebiila  causes  much  di^turbanco  of  viHion  through  ttio  clear  port 
of  the  cornea ;  reudering  the  nebuhi  dark  by  tattooing  it,  maj  result  in  great 
improrement  of  vision.  The  surface  of  the  nebula  is  pricked  uU  over  by  a 
bundlo  of  zkeedles,  and  Indiaa  ink  rubbed  up  into  a  past«  ia  appUed  to  tho 
Burfaoe.  or  a  Wedcer's  grooved  needlc,  containing  Indian  ink  in  the  groove, 
ia  pasaed  into  the  cornea  parallel  to  its  Burfaoe,  oud  tho  ink  depoBiteil  in  the 
sul)8tnnco  of  the  cornea;  the  operation  has  to  be  repeated  eeverat  tirno?. 
Too  much  ahould  not  be  done  at  one  sittiDg;  eyea  in  whiuh  the  cicutrised 
oornea  is  thin,  or  has  the  Lris  adherent  to  it,  should  not  be  touched  The 
pigmentatioD  <>f  tho  corneJi  so  obtained  is  not  {(ermanent. 

Transplantation  of  the  cornea  is  not  yet  within  the  domatn  of  practical 
surger^,  for  thou^h  tho  oporation  has  been  done  with  suooeeB  aa  i6^EmlR  tho 
Ufe  of  the  transpionted  cornea,  ita  trauspareucj  has  never  been  miuntainud, 

TrPMS  OF  CORSEAt    UlckHATIOS.—  TIu    SimpU    Iflrrr. — Th«r   fliiiijilo 

Iulcer  maj  ariie  from  an  injurv  to  the  epithelium,  or  fmin  the  inlr<Hluutioa 
of  a  foreiga  bodj  into  the  eye.     It  appean  os  a  i»mewhat  raiaed  gnij  spot, 
whioh  beoomea  a  BhaUow  erater  wilh  some  inHllratioa  of  it«  base  ;  there  is 
circuzncomeal  oonmtion,  iHiiu,  and  intnlvranco  of  tighu 
TrfatiMnt.  —  Hot   foracDtotions,  oompresH,  and  atropino  (aee  general 
remarka  on  Troatment). 
lT\fectiv€  Ulctr, — The  uloer  heals  rapidlj  aa  a  rule,  bul  it  loaj  occasionallj 
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penetrate  deeply,  and  even  perforate  the  aDterior  chamber.  In  thia  čase, 
instead  of  clearing,  ih«  base  and  margins  of  the  ulcMir  l)ecome  yeUow  with 
infiltratiou.  the  8urroundiiig  cornea  becomee  hazj,  iritis  is  set  up,  aad  a 
hypopyon  forma. 

Thia  ij\)e  of  infective  ulcer  is  moet  commotilj  eeen  during  \he  courae  uf 
a  purulent  conju  netivi  tis,  but  it  may  oocur  as  the  result  of  an  infection  of 
the  corneal  tiHsue  aparb  froiu  general  conjunctivitis.  ItH  tendenc/  is  to 
penetrate  deeply  into  the  cornea,  but  not  to  spread  widely ;  In  this  respect 
it  diflers  fnjiii  the  sf^pi^nnous  idcer. 

Treatvunt. — On  tho  same  lines  as  that  of  the  simple  ulcer,  but  moro 
activo  measures,  suuh  as  earefully  uppUed  eauutiea,  or  tho  caulery,  raaj  be 
neoa8Bary.  If  purulent  conjunctivitis  be  present  its  active  treatment 
should  be  pursued. 

Catarrhal  Ulcer. — During  au  attack  of  conjunelival  catarrh  \¥e  some- 
times  meet  with  one  or  two  rounded  or  crescentlc  ulcers  near  the  maigin 
of  the  cornea.  Tliey  usually  lieal  readily.  During  the  lut«r  atagea  of 
trachoma,  when  pannu8  of  the  cornea  has  been  formed  and  the  lid  haa 
cicatrised,  it  is  not  unoonuuon  to  see  amall  sharply-cut  ulcers  witb  u  clear 
baae  at  the  edge  of,  or  ou  the  pamma  itseU;  they  generally  come  with  a 
slight  recurreuce  of  irritation  iu  the  Uda.  In  additiou  to  the  local  treat- 
ment of  atropiue  the  lids  thcmeelves  rec^uire  attention. 

Sr.rpit/inous  I7lci^'s. — Tliere  are  severni  kiuds  of  ulcer  whose  tcndency  ia 
to  spread  into  the  healthy  parta  in  their  neighhnurhootl ;  in  their  whole 
course  the  character  of  these  ulcera  is  distinct,  the  only  comiuon  feature  ia 
their  tendency  to  spread.  The  main  forms  are  —  the  aoute  serpigiuous 
ulcer,  the  marginal  ditch  ulcer,  the  rodent  ulcer,  and  the  dendritic  uloer. 
Some  of  these  are  de8eril>od  uow,  the  otliers  will  lie  lound  in  their  plače 
later. 

The  AcuU  Serjjiffinous  Ulcer;  Uleus  Serptna;  l£ypopgou  Keratitia. — 
Tliis  begins  as  a  dirty  ^Ay  spot  8howiug  a  losa  of  surface,  with  an 
inliltrated  base  and  edges ;  the  base  is  uneven,  and  is  covered  \vith  broken- 
down  epithelial  and  corneal  cella.  It  cominonly  follow8  a  slight  injury,  and 
occura  especiallv  in  thoae  who  ha  ve  a  diaeased  lacrimal  sac.  The  oharacteristic 
feature  of  this  form  of  ulcer  is  its  advancing  edge,  w!iich  generaUy  appears  as 
a  yellDw  crescentic  area  situated  at  one  edge  of  the  ulcer.  This  crescentic 
area  tends  graduaUy  to  spread  over  the  cornea  suj)erficially  in  one  direction, 
while  the  part  of  the  ulcer  first  formed  remains  8tatioaary  or  tends  to  lieal. 
The  cornea  around  tho  ulcer  is  cloudy,  therc  ia  intenac  circumcorneal 
injection ;  a  certain  amount  of  iritis  is  present,  the  iris  is  blurred  and 
swollen,  cnlarccd  blood-vessels  may  be  seen  on  it,  and  posterior  8ynechite 
may  be  formed.  A  hypopyon  appears  very  early  in  llie  disease.  The  si^^us 
of  irritation  are  vcry  grcat  in  most  cases,  intense  pain,  intolerance  of  light, 
Bome  fever,  and  a  want  of  slcep ;  in  othcr  cases  the  signs  of  irritation  are 
not  marked.  If  not  cliecked  the  hypopyou  increases  and  may  fiU  tlie 
nntcrior  chamber,  the  ulcer  spreads  so  that  a  considerable  area  of  the  cornea 
liecoraes  involved,  and  thia  either  yield3  to  the  iutraocular  pressure  and 
perforates,  or  the  ulcer  penetrates  deeply  and  tlie  same  result  obtaina.  In 
some  oasea  perforation  is  followed  by  general  infection,  panophthalmitis, 
and  total  destruction  of  the  cyc,  but,  on  the  other  haud,  it  sometlmes  marka 
the  onaet  of  a  remission  of  most  of  the  irritative  signs,  and  is  foUowed  by  a 
tendency  towaTds  hcaling.  Abscess  of  the  cornea  ia  clo8ely  allied  to  the 
serpiginoua  ulcer,  but  it  spreads  in  the  substance  of  the  cornea  withoufc 
de8troying  the  aurface ;  if  it  is  seated  in  the  superiicial  layer3  the  greatej 
part  of  its  anberior  wall  wiU  break  down  and  form  an  ulcer,  but  it  may 
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invttde  the  deeper  lajers  and  run  ite  whole  couree  without  de8troymg  the 
siirOice.  It  18  generally  not  vhtj  acut*',  h\it  it  is  freqiicntly  ucoompanied 
by  iritia  aud  hypopyon;  in  aome  of  the  vcry  olironic  castis  tlic  masa  of 
exudutioD  d(x?B  not  go  on  to  actire  suppuration,  but  qnjetly  suhsides,  aod  is 
€ventually  transtbrmed  into  tibrous  tiasue. 

Trcatment — Fomentations  and  atropLne  in  tbe  earliest  sta^s.  with  a 
compresBj  foUowed  by  the  galvanic  cautery  or  the  local  application  of 
carbolic  acid,  or  aome  otber  caustic ;  Saeizuach'B  operation  ou  tbe  ulcer ; 
thi>  treatincnt  of  any  kcrimal  sac  complication  (see  general  remarks  on 
Treatment). 

7%«  Marrfinal  Diteh  Ulcer;  Mnrfjimnl  Ring  Ulcer. — This  l^egins  aa  a 
groove  near  Uie  edge  of  the  cornea ;  it  ia  UBuaUy  rather  deep,  witb  8haq>ly- 
cut  edges,  witb  or  without  intiltration  of  its  base ;  its  tendencj  is  to  creep 
gradually  round  the  cdge  of  the  cornea,  but  it  niay  heal  in  one  part  whiLe 
iulvanein«;  in  another;  if  not  checked  tbe  whole  cornea  may  be  destroyed 
liy  it  It  generally  occnrs  in  old  puople  with  failiny  nutrition ;  the  ouuee 
is  uot  kuowu. 

7'reatmeiU. — The  giilvanio  cautory  should  be  appUed  to  the  advanoing 
tid;;e  of  the  tilcer.  Eaerine  should  be  used  to  iinprove  the  local  nutrition  as 
waU  aa  heat  and  compreeaes. 

The  Sodent  Ulcer. — A  gray  infiltration  appears  at  the  peripfaerj  of  tbe 
cornea  and  eoon  breaka  dowD  into  an  ulcer ;  the  ulcer  does  not  penetrate 
deopiv,  but  tenda  to  spread  slowly  and  iutermiltently  over  the  whole 
oorn^  surfaoe.  The  appearanee  of  this  form  of  ulcer  is  quite  peculiar  and 
characteriatio.  The  surface  of  the  utceratcMl  area  i«  buIow  the  levol  of  the 
reab  of  the  cornea,  it  is  uneven  and  opaque.  and  iuay  contain  blood- 
vesEiels  vrhich  have  Bpread  in  from  the  liuibus.  At  the  line  of  junction 
with  the  unaflecled  jvirt  of  the  cornea,  the  latter  standa  up  considcrably 
a1)ove  Ibe  ulcenit^Kl  urea,  and  bas  ubrupt  olitV-Uke  edges  wbich  are  grav  iu 
oolour  und  undenninml  in  places.  The  progrusa  of  the  ulocr  is  very  8low, 
and  it  haa  {teriiHls  of  (luieiiceuce,  but  it  eveutually  creeps  uver  aud  spoils  the 
whole  Burfaoe  of  the  cornea.  It  occurs  chiefly  among  elderij  people,  and 
especiaUy  auiong  tliose  who  have  livad  abroad,  but  it  ia  a  vary  uncommon 
form  of  ulcer.  The  'only  treatment  at  ali  etticacious  is  to  cauterise  the 
advanoing  gray  edge  of  the  ulcer. 

Xerato-.]fi/co8U  AspenjUlintt,  —  This  rare  affection  bas  been  described 
by  several  Contineutal  vvriterB,  but  no  casc  bas  hitherto  been  reported  iu 
this  oountry.  It  is  due  to  the  growth  on  tbe  cornea  of  the  fungus  Asi>er- 
gillus  fuinigatus,  which  gains  an  entrance  by  meana  of  a  foreign  body  or 
other  iDJury  t^>  the  comeal  epitheliunL  The  fungus  appears  a«  a  gray  maaa 
with  a  dry  crumbling  surface,  seated  generally  near  the  centre  of  the  cornea ; 
tlto  aigns  of  irritatiun  are  not  nevere,  and  the  ooune  of  the  affection  is 
Unlious.  The  toass  uf  the  groivth  is,  as  a  rule,  caat  uff  by  exfuIiation  of  tbe 
part  of  the  coruea  in  wliioh  it  bas  been  growiDg.  lis  reaio\*al  way  \te 
naatenod  by  acraping* 

TiiK  riil.vcTKNULAU  UuBH  {PU^ctenuJar  ronJunetiHtia,  Puštutar  cofi- 
junetivitis,  EzantJumatous  or  tczemalous  cojijututivitis,  Pkl^cUnular  or 
putiviar  kfrotitis,  Afnrtjinal  keratitiu.  Herpts  of  (h«  eornea,  lkrofuhu%  or 
Mrumoui  ophthalmia,  Lf/mpkaUc  conjuncliritis). 

This  diaoaae  Appeara  in  a  great  varioty  of  forms,  eooh  of  wbich  has 
diOenmt  sUgos;  Doarly  ali  the  forms  and  stage«  have  reocived  separata 
nameB,  tbe  rnult  has  Men  the  u&nec«nwy  oomplicatiou  of  a  vorj  oommon 
aflttction.  The  disiMuto  i«  iuaiuly  one  of  cbildhotKl ;  the  gvneral  type  con- 
sisttt  in  Ihe  fonuatiun  of  a  limibed  vKudatiun  uf  lyuipboid  cells  beneath  the 
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epithelium  of  the  cornea  or  coojuoctiva ;  the  cpithelium  breaks  down,  leaving 
a  small  8hallow  ulcer.  Tho  uloer  reinains  for  a  time,  l>ut  is  groduallj 
repaired  l»y  ey)itheliuiii  creeping  over  ils  aurface;  at  the  same  lime  a 
Bimilar  ulcer  has  boen  formcd  cl8ewherc ;  sometimes  the  nlcera  are  very 
luinuLe,  and  ure  kuowu  as  luiliarv  phlyctenuLe.  These  are  oflen  tH> 
uumerous  aa  to  iuvade  tho  vrliole  limbus,  aud  oveu  to  be  scattered  over  the 
\vhole  aurface  of  the  corneti,  uhich  bas  the  apjicarauce  of  being  covered  with 
uiiiiute  ^aina  af  aaud.  The  irritativo  aymptoms  are  severe,  the  cunjunctiva 
of  the  Ud  is  much  swolIen,  thero  is  intensc  fcar  of  the  ligbt  and  spasm  of 
the  Uda,  tho  outer  ciiuthus  is  fre(iuently  cracked  or  excoriated,  the  child 
shriuks  away  to  the  darkest  corner  and  keeps  hia  face  deeply  buried.  At 
the  slighleet  uttempt  to  open  the  eyc8  a  copioua  gush  of  toars  cornea  out, 
and  it  is  vrell-nij^h  imposaible  to  obtain  a  view  of  tho  cornea.  Theae  con- 
Huent  pldycteumu3  produce  a  BwcUing  of  the  limbus,  while  the  cornea  in 
the  iiiimediate  neighbourhood  losesits  tran8parency,  and  contains  a  niiml>er 
of  small  f;ni.y  poinls  juat  l>eneath  the  epilheliuiu.  With  small  plilyct<?nuhe, 
U8  a  rule  resolutiou  takes  plače,  the  elevationa  iliaapijear.  If  they  break 
down  into  an  ulcer  by  loss  of  the  covcring  cpitbclium,  the  ulcer  as  a 
rule  heals,  but  it  may  become  iufected  aud  t-ake  ou  the  characters  ol"  an 
infcctive  ulcer  (sco  p.  385).  In  othcr  cases  the  beha^^our  is  quite  ditferent; 
tho  ulcer  assuiues  a  ohrouio  course  and  uiay  remain  Btationary  for  weoks, 
veaselfi  grow  into  the  cornea  from  the  limbus  tovvanU  the  crater-Uka  i 
depression,  und  healing  takes  plače  sluwly,  The  healing  does  not  tLlways| 
follow  the  iugrovvth  of  vessols,  the  ulcer  Hlowly  pushes  its  way  Uiward3  tlie 
centre  of  the  cornea,  oarrj-ing  tho  leash  of  hlood-vessela  with  it.  This  cou- 
dition  is  known  as  a  Ltash  ufccr  or  Fascictdar  ktratitis.  The  advancing 
edge  of  the  ulcer  is  conves  toward8  the  centre  of  the  cornea,  and  Bomewhat 
raised  in  the  form  of  a  crescent^  consiating  of  an  exudation  into  the  corneal 
Bubatauce,  the  vesaels  of  the  laaciculus  eudiug  lu  the  concavity  of  the. 
orescent.  Tlie  diHerence  betvveen  tliia  leash  uloer  and  the  natural  healing^ 
of  au  ulcer  by  an  ingrowth  of  vessels  lies  iu  the  fact  that  the  leash  ulcer 
contains  a  yellow  edge  of  purutent  exudation.  This  condition  may  last 
week8  or  months.  and  resulta  in  the  formation  of  a  band^Uke  opacity  which 
Tomains  viaible  for  ycar3. 

Where  the  ulcers  of  the  cornea  are  multiple  and  adjacent  to  one 
another  tho  iugrowth  of  vessels  of  repair  from  tho  limbus  may  occupy  a 
cousiderable  area  of  the  cornea.  These  vessels  remain  aa  potential  blood- 
chaunels  for  a  very  long  time  after  the  complete  healing  of  the  ulcer,  and 
are  liable  to  bcoome  casity  congeated,  giving  rise  to  a  conditioa  known  aa 
phlyoteniilar  pannus.  or  euperficial  rascular  keratitis.  The  vessels  lie 
bencath  the  epithelium ;  at  times  they  are  inviaible  excepfc  to  careful 
exanunation,  and  at  others  they  are  much  enlarged,  and  the  corneal  aurface 
is  rough  and  uneven. 

Caitsation. — Tliis  ifl  a  diseaae  of  childhood,  but  it  does  not  occur 
generally  in  childreu  under  one  year  old  ;  itJi  most  common  period  is  from 
two  to  Hixteen  yoarB;  during  this  time  skin  eruptions,  eczema,  aud  impetigo 
about  the  face  are  very  common,  together  with  a  similar  condition  of  the 
nasal  mucous  membrane.  It  most  (•onimoiily  occtirs  when  the  changea  in 
temperature  are  great  and  eudden,,  as  in  spring  and  autumn;  as  the  eflect 
of  climatic  changes  is  greater  among  people  who  lire  in  damp,  ill-ventilated, 
or  overcrowdod  houses,  so  this  disease  ia  common  amoug  the  poor,  and 
rarely  occurs  in  children  whose  surroundiugs  aro  8atiBfactory.  As  a 
probable  rcsult  alao  of  enviroumcnt  tho  children  fall  into  irregular  habits 
of  feeding,  and  eat  anything  at  any  odd  time  inatead  of  having  regular 
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meals,  whereby  thc  appetitc  l)ecoraee  capriciona  and  the  deaire  for  anwholo- 
some  food  is  estabUshed. 

The  Qcxt  raost  cominon  ezciting  cause  is  a  previous  attack  of  aome 
aoute  exautheiuatou8  diseose,  suoh  as  measles,  scarlet  fercr,  or  whnoping> 
cough,  by  far  the  most  commoa  of  whicb  is  moaalea  The  eje  uHection 
comes  OD  a  few  vreoks  after  thc  muasl&H,  and  is  nol  tho  siLme  as  Lho  uon- 
junctival  inftammation  wliich  couimouly  uahers  iu  the  firet  stage  of  ineasles. 
The  irritation  of  head  lieo  is  a  frequent  occoiupanimont  of  the  disea&e,  and 
is  espeoially  likely  to  oocur,  as  during  tbis  period  the  children  appoar 
suliicienlly  morosc  and  unattractive  to  make  neglect  probable. 

It  is  held  by  mauy  that  this  aflectioa  is  in  its  oaturo  strumous  or 
ecrofulous.  The  old  term  ScrofuJous  ophthalmia,  besidcs  including  ali  the 
eye  aOections  of  this  group,  was  applied  to  ali  cosea  in  which  tnere  wa8 
extreme  intolerance  of  light ;  it  was  thought  that  the  photophobia  waa 
ioduced  by  au  irritation  of  the  optic  nerve  and  retiua,  and  a  conBequenl 
reflex  spasm  of  the  orbiciilaris.  but  inasmuch  as  treatment  applied  to  tho 
terminations  of  tho  Hfth  nerve  in  the  oornea  and  conjuncttva  Icad  to 
diminution  of  the  intolerance  of  hght,  we  know  that  the  afiection  is  a 
snperticial  one  oDly  ;  the  intolerance  is  not  greater  than  may  be  prodaced 
by  a  foreign  body  uuder  the  upper  lid.  It  is  characteristic  of  ali  cases  of 
Bupcrticial  koratitis  in  thc  CT0wing  period  of  lifc  that  irritation,  intolerance 
of  light,  and  spasm  of  thelids  are  much  greater  than  in  adult  Ufe.  Yet 
the  term  stnimous  or  ecrofulous  ophthalmia  bas  this  justification,  that  in  a 
largo  number  of  cases  of  supcrficial  cornojil  inllamiuatton  iu  the  young  there 
is  a  certain  condition  of  th^  tissues  which  mak«s  them  favourably  disposed 
to  Uie  oocurrenoe  of  inflainmatory  oubhreaks  wltich  are  very  chronic  in  their 
course,  and  whioh  tend  to  1*60^*  w)thoiit  obvious  cause. 

Tbis  condition  is  associatcd  vrith  a  proncness  of  thc  lymphatic  tissue  in 
tho  body  to  hypertrophy,  the  glands  iu  the  neck  or  at  the  angle  of  tho  jaw 
become  enlarged,  the  nmcuus  membrane  of  the  nese  becomes  HwoUea  and 
iutIaino<l,  and  mtisses  of  adenoid  tissue  ft^riu  in  the  pharynx.  Also  if  the 
fiimily  history  and  antecedents  of  the  parents  be  careriilly  examined  there 
will  be  fonnd  a  liability  to  tuberculous  affections  in  others  of  the  fumily. 
Evidence  of  this  Hort  bas  to  be  received  with  cautiou,  os  it  depends  on  the 
statementa  of  &iends  who  are  often  anxious  to  produce  what  they  think  the 
inquirer-is  eeeking  to  fiud.  But  the  U;ibility  to  recurrence  of  phlyctenular 
diseaae,  its  assoeiatiou  with  other  lymphatic  hypcr tropine«,  thc  fn'quency  of 
its  u]i]Mmranco  in  more  than  one  meiulter  of  a  family,  poiut  to  a  pecuUarity 
in  the  tissues  capable  of  lieing  transniitted  from  one  generation  lo  another, 
and  fdvourable  to  the  growth  of  certain  orgamsms.  The  actual  relationship 
witb  tubercle  is  prolMibly  no  uearer  than  this:  phlvctenobe  have  been 
ezoifled  and  examined  frequently  withoiit  revealing  the  presence  of  aDy- 
thing  but  8taphylococci ;  tultercle  baeilli  have  never  Deen  found. 

TraainuHt. — This  should  1»  local  and  general  Locally  a  littlo  boric 
acid  lotion.  ton  grains  tu  the  ouuce,  sliould  bo  dropped  ioto  the  eyo 
alKmt  three  times  a  day ;  if  there  is  any  photophobia  or  spasm  of  the  lids 
atropino  should  be  used  night  and  morning.  It  is  Deoe6aary  to  get  ft 
vievr  of  the  comea — often  a  matter  of  diBiculty ;  this  can  gonera]ry  be 
done  by  some  coaxiug;  it  inay  be  neoenar}',  however,  to  use  IM  retractora, 
or  even  to  give  an  ana«thetio  to  get  a  vicvv.  In  many  of  the  casee  in 
which  the  spasm  of  tho  lid  is  greatest  the  invulvciiieut  nf  tlie  comea  is  0Dly 
trivial  It  is  ofton  possible  to  obtain  rehef  of  the  spiism  bv  tho  suddoo 
shnck  of  cold  wat«T  falling  on  the  facv  from  a  spoagv  hidd  aliovu  tlio 
jiatioDt ;  or  if  thc  spasm  is  great  and  the  oomcal  involvemcnt  small,  it  is 


useful  to  evert  the  lids,  dry  the  conjunctiva,  and  apply  to  it  freely  and  tf> 
the  ekin  of  the  Ud,  espcciall^  if  eczema  be  present  or  the  canthus  be 
oraoked,  u  solutiou  uf  nitrate  of  ailver,  mopping  up  the  exce88 ;  a  few  hoiiis 
alter  the  applicatioo  the  child  sometimes  Riiontaneonslj  opens  the  ejee. 
When  the  sta^e  of  irrilation  has  paaaed,  yellow  oxide  of  inercuij,  four 
grains  to  vaseline  one  ounce,  maj  bc  iised  for  a  considerable  time. 

The  fasciciiUr  form  is  very  t«dious;  if  the  crescenlic  area  is  yeIlow  and 
advaueing  it  must  be  canteriaed,  or  scraped  and  touched  with  carbolic  acid, 
or  with  the  point  of  a  stick  of  niitigatcd  nitrate  of  silver. 

Ab  a  rule  it  is  better  not  to  bandaj^e  the  e^-ee,  coolneas,  free  accesa  of  air 
are  good  ;  to  protect  the  eye8  from  Ught,  gogglea  or  a  shade  may  be  used ; 
l)Iec'diDg  and  bliaters  are  uBeles*  and  himufiil ;  a  peton  in  the  sc-alp  is  a  very 
active  remedy  in  casea  which  resist  ali  other  kinde  of  trejitraent.,  but  it  is 
liablo  to  set  up  cellulitis  of  the  scalp  with  Huppnmtion  in  tbe  neighbouring 
glands,  80  that  it  ehould  onIy  be  used  in  those  cases  in  which  al)  oiber 
methods  have  failod. 

Ab  to  fffn^rai  (reatmenl,  it  is  well  to  begin  with  a  purge  fuUowed  by 
iron,  arsenio,  or  (]iiinine  au<l  cod-liver  oil  or  creani  as  an  addition  to  the 
diet,  regiilatiou  of  the  hoiira  of  foeding,  tho  forhidding  of  cakea  or  uuriije 
frviit  J>etween  incals;  a  change  of  air  to  the  countrj*  or  aeaside  is  most 
^►eneficial ;  if  tbia  cantot  be  Becured,  l!ie  cliild  shonld  be  made  to  live  in  tiie 
open  air  as  much  as  poaaible.  The  local  skin  affections  should  be  treated, 
adenoids  rcinoved,  and  disinfection  of  the  noee  and  throat  secured. 

AFFSCTIOSS   of  t/is   COItX£A    ASSOIJJATED    WITH   THE  FORAfATIO.V  OF 

BULLJi. — JJfTjfes  of  the  Cornen. — This  iiffeelion  apjmars  nnder  two  fonns, 
simple  felirile  herpea  and  the  more  severe  herjies  zonler. 

Febrile  herpea  occnrs  chiefly  in  childreu  during  a  febrile  attack,  such  as 
exaDthematou8  fever,  pneumonia,  or  even  a  oatarrh  of  the  respiratory  or 
nasal  pasaageB.  During  the  early  stage  there  is  intense  pbotophobia,  spaam 
of  the  lid,  and  laorimation ;  one  or  more  minute  bliaters  form  on  tho  surface 
of  the  cornea,  and  vvlien  eeen  some  of  them  may  be  ontire,  containing  fluid, 
or  more  generany  thBy  have  bnrst,  and  we  see  a  slired  of  epithelium  attached 
to  the  edge  of  a  8hallow  pit  in  tlic  cornea.  The  buUie  may  be  arranged  in 
line,  or  they  inav  fomi  a  constellation  in  one  part  of  the  cornea ;  the  edge  of 
the  pit  is  quite  clear  and  8haq),  and  api>eara  aa  if  a  piece  of  the  cornea  had 
been  cut  out  by  a  a^md  or  finger-nail.  The  healing  generaUy  takes  place  as 
in  an  ordinary  ulcer  ufter  the  she<iiiing  of  the  epithelium.  The  5enHibility 
of  the  cornea  is  said  to  be  lowered  in  the  regiou  of  the  bliaters,  aud  the 
tonsion  is  alao  »tiid  to  1)0  ret.luoed;  it  ia  diflkult  to  a2>ply  aatisfactorj*  teats 
in  Ihe  condition  of  irritation  preeent,  but  the  teusiou  is  uol  al\vay8  lowered, 
and  the  cornea  is  aoniotimes  hvpera^thetic  ;  these  may  vary  in  the  diflerent 
etages  of  the  affection.  Febrile  herpes  is  only  cbaracteriatic  in  the  earliest 
Btage,  when  it  is  not  often  aeen ;  at  a  later  period  it  cannot  be  distingiiisbed 
from  a  simple  or  ]ihlyctenulttr  ulcer. 

TrMtment. — Rest,  ahade  for  bolh  eyea,  atropine,  and  general  treatuient 
of  tlie  catarrhal  atate,  aro  meaaureB  generally  euough  to  heal  tho  ulcer 
without  leaving  a  mark,  but  it  may  become  infected  like  any  other  ulcer 
(aee  general  reniarka  on  Treatraent  of  Ulcers  of  the  Cornea.) 

Jifrpes  zosttr  of  ihe  cornm  occura  a«  i>art  of  herpes  zo8t«r  ophthalmicua, 
an  inflammation  of  the  first  di^Hiaion  of  tbe  fifth  nerve  or  Gasaerian 
gaiiglioii.  Where  the  su]]ra-orbital  or  KU])ra-trtH-hlear  branches  only  iire 
atfected  the  cornea  as  a  rule  escapes,  but  when  the  nasal  brauch  is  involved, 
shottn  by  the  apots  occurring  on  the  tip  of  the  noše,  there  is  generally 
ulceration  of  the  cornea,  iritis,  aud  sometimee  GyclitiB ;  the  nenes  of  the 
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front  of  tbe  eye  are  derived  fram  the  uasal  branch  of  the  fifth  nerve  \>y 
W8y  of  the  long  root  of  the  leuticular  gangUon.  The  herpetic  altack  is 
preoeded  by  intense  neuralgia,  )>ain  uDd  surelling  of  the  lid ;  this  hilt«r  is  so 
great  that  the  afTection  is  often  tbought  to  be  er^sipelaB;  one  or  two 
vesicles  appear  on  llio  cornea  und  form  iilccrs ;  m  Bpite  of  tbe  iotcose  min 
the  oomea  ia  as  a  rule  completely  amt-slbetic,  and  may  remaiu  so  for  a  loug 
peri<xL 

The  treaiment  of  tbe  uloeration  is  that  of  a  aiiuple  uloer,  but  it  must  be 
borne  in  mind  that  the  cornea  is  inscnsitive  and  cannot  protect  itself 
agalnst  foreisn  bodies  and  other  kinds  of  mjiiry>  so  that  it  must  be 
bandaged  and  carefully  watched. 

Thf.  dfndritic  ulcer  is  a  vrell-detined  variety  of  superfioial  corneal 
ulceration.  It  is  generally  seen  aa  a  f,^ore  in  the  cornea  consisting  of  a 
central  etem  with  small  biids  or  branches  at  each  side;  the  ulc«r  has  a 
tendeDcy  to  creep  over  tbe  cornea  and  spoil  a  large  part  of  the 
surfoca  The  ulcer  sometimes  oocupies  the  centre  of  bhe  oomea,  but  in 
tbe  most  characteristic  cases  exten(^  from  the  limbus  as  a  brood  trunk 
which  gives  ofT  branches  on  eacb  «de.  the  branches  theinselves  ending  in 
eeooudarv  i>ninches  or  buds.  lu  its  earbest  formutiou  tbe  afiection  is 
heri>etio  in  charatiler,  tbe  buds  have  tbe  ap|>oarance  of  small  buli«.'.  The 
appear&nce  of  the  dendritic  uloer  b  very  otriking  and  beautiful  after 
staining  wlth  fluorescine. 

It  is  not  knovm  what  is  the  caiise  or  oxact  nature  of  tbe  deodritic  ulcer. 
but  it  probablv  belongs  lo  tbe  lierpotic  group ;  it  oocurs  frequently  in  people 
who  have  Iamju  Biibjoct  to  maluria,  and  bas  Ijccn  descrilHjd  as  jnahriui  ktratitis, 
but  in  tliis  couutr)-  it  ia  seen  not  ueldom  in  patieuts  who  liave  never  been 
abroad  and  \vho  have  never  bad  any  fomi  o\'  nialaria.  It  ncuura  in  tlioao 
who  are  past  tbe  IhjsI  period  of  life,  or  wbo  ure  temporarily  run  down ;  I 
hav6  Boen  it  t\vice  in  young  children,  botb  of  whom  were  much  eshauated 
hy  prolonged  joiut  siippuratiou. 

Treatment  must  be  radical.  The  coutho  of  the  ulcer  is  rarely  stoppcd 
bv  the  onJinarj-  rtmtine  tncjunires,  such  as  fomontations^atropinc,  compreaaea. 
The  ^^IvanoK:autery  at  a  very  Iow  temjierature  may  be  used,  but  tbcre  is 
risk  of  producing  a  permanent  scar  witb  it ;  carboUc  acid  is  safer  and  lietter, 
but  seveml  appbcaUons  are  often  ueeded.  The  most  eflective  treattuunt  ia 
abfiolute  alcohol  appbed  by  dipping  a  emali  roll  of  Unt  into  the  alcohol  and 
rubhinfir  the  Hlf;*.'rat<*d  mirfjice  with  it;  the  epithcliuni  for  some  distauce 
arouud  tbe  ulcer  ia  removud,  but  it  ia  quiokly  r^fcnerated.  The  only  dmw- 
back  lo  thia  very  ellicicnt  iueth«xl,  which  wo  owe  to  .Swunzy,  is  ita  paiu- 
folae«. 

An  afTection  oloself  ftUied  to  fehrile  heipea  ia  the  šuperji^itd  punctaU 
I^ratiiis  (Kucba).  A  number  of  small  graj  clevationa  appear  in  the  cornea 
ftmnged  like  febrile  herpea  in  lines  or  constollationa ;  their  nuuibcr  may 
TIU7  nt*m  ten  or  twenty  bo  almut  a  hundrod  ;  gruy  lines  are  also  seen  in  tbe 
ooruM,  wbi<jh  are  ppjbablv  cauaed  by  exu"iati<.'U  into  the  comeol  norvc 
trunka.  Ttient  is  nnich  ptiot^tpbobiii,  ulthotigb  tlie  cornea  ia  somewhat 
aniratbetic.  Tho  attack  ia  j^ort  of  a  general  catarrhal  condition  affoeling 
tbe  parta  suppliod  by  the  Rfth  nen'e;  the  irptation  cleors  up  iu  a  ahort 
tiujo,  but  tlie  ^ay  s{xjttf  may  rumain  for  moutha. 

Ittcftl  Trtatment.  —  Protection  from  light,  and  atroplne  (aee  general 
renuirks  on  Truitincut). 

lircurrr.nt  Jiullous  Krr-ttitig. — A  solitar)' blittttir  Mometimei  forms  vpou- 
taneouHly  undi-r  tlie  curncal  epitbelium,  attonded  by  flevers  tumralgia, 
intolcranco  of  Ugbt,  nnd  vatehng.     Sumutimes  there  haa  beeo  an  ii^ury  at 
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the  spot,  and  for  m  Ume  rociirreiices  take  plače  in  the  same  eje,  bnt  the 
affectioa  ia  oftea  independent  of  injury,  aod  the  relapeee  occur  either  at 
definite  times  in  ihe  yeiir  or  at  interval«  dejiending  on  some  variation  in 
liealth ;  in  some  caaea  tlie  attack  alway8  occure  at  a  meostrual  period, 
thotigh  not  at  each  one, 

Trfafmeni, — Bandage,  reet.  atropine,  sometiines  tearing  off  the  ahred  of 
epithelium  left  liy  the  biiila,  caiises  considerable  relief  of  pain.  QiiiiuDe  haa 
t>een  adviaed  aa  a  prophjlactic,  on  the  aanimption  of  a  malarial  haais,  biit 
it  is  not  posaible  to  predict  the  ooset  of  an  attack. 

BuUie  are  aometimea  formed  in  eyes  blind  from  old  glaucoma,  in  wbich 
the  cornea  is  more  or  leas  devoid  of  aensation.  They  alfio  occur  npoo  old 
leucomata  associated  with  a  temporary  iucrease  of  tension ;  it  ma^  be 
neoesaarj  to  do  an  iridoctomy  for  the  cure  of  the  increase  of  tcnaion  if  the 
eye  is  worth  saving. 

Fiianuntari/  ktratUis  is  a  very  rare  diseaae.  Numeroua  small  threada 
are  Been  hanging  from  the  surface  of  the  cornea  and  attached  to  it  quite 
iirmly.  The  threads  cousiat  of  a  twiBbed  strand  of  epithelial  cella  having 
a  bulbouB  ond,  and  covered  in  places  by  mucns.  When  the  threads  drop 
oir  ihe  base  beals,  but  their  phice  is  taken  by  others  cauaed  by  degeueration 
of  adjacent  epitheliimi.  The  treatnient  conaiste  in  rcst,  atropino,  and 
bandage. 

Kbrato-MaLacia. — InfaniUe  Ukeration  of  tke  CoriiM. — This  seriouB 
affoction  occure  in  young  children  who  aro  the  subjecta  of  grave  disturbance 
of  mitrition,  due  either  to  starvatiou  or  improper  feediug,  or  to  the  ejchauo- 
tion  of  disease.  The  first  manifestation  of  the  aftoction  is  a  dryiie8S  of  the 
conjiinctiva  aud  cornea^  and  the  formation  of  a  small  triangular  foam  paUih 
at  the  inner  aud  outer  margins  of  the  cornea  in  the  expoeed  port  of  the 
eye,  ThiH  lack  of  lustre  or  dryne88,  which  varies  gTeatly  in  degree,  is  due 
to  a  fatty  degeueratiou  of  the  epithelial  cells,  and  a  conBequent  inability 
of  the  tears  to  moisten  the  surface. 

'Local  iufection  of  the  cornea  through  the  d^enerated  epithelium  ia 
followed  i.iy  deep  infiltration  and  rapid  destruction  of  the  \vliole  or  part  of 
it ;  the  actual  orgauisnis  preseut  have  been  found  to  be  streptocooci  or 
pneumococci,  and  the  foam  patcbes  contain  the  leroais  bacillua. 

During  its  whole  course  the  diseaae  ia  attended  by  very  alight  local 
svroptoms,  little  or  no  discharge,  and  8carcely  any  intolerance  of  Light 
Keruto-malacia  is  rarely  pruaenb  without  thcre  boing  grave  duturbanoee  of 
general  nutrition  ;  the  children,  if  not  actually  vasted,  have  an  unhealthy, 
aaheu  colour ;  they  are,  however,  for  the  most  i>art  greatly  eniaciated  by 
constant  diarrhoea  and  vomiting,  and  in  spite  of  every  čare  they  die. 

Kernto-molacia  appears  in  Kngland  mo8tly  in  hand-reared  inftmta  bftd!y 
nourished  in  con8equeuce  of  unsuitable  food  or  of  prolouged  diarrhoea. 
Poomess  or  in8ufHciency  of  milk,  the  use  of  oondensed  milk  from  which  the 
cream  haa  been  aeparated,  the  use  of  p4iteut  atarch  fooda  in  the  plače  of 
pure  milk,  are  among  tho  moet  common  causes,  but  it  inay  occur  in  band- 
reared  iiifant«,  in  the  feeding  of  wbom  ihe  nutritive  value  of  the  milk  haa 
been  inl|*aired  by  prolon^ed  or  repeated  boiling  carried  out  with  the  laud- 
able  deaire  of  rendering  it  sterile.  One  i»  reminded  of  the  eKpehment  of 
Majendie.  who  fed  a  well-nouriBhed  dog  on  nothing  but  pure  white  sugar 
and  water,  w)th  the  reault  of  producing  a  central  ulcer  of  the  cornea. 
Severe  exhau8tion  afLer  acute  fevers  or  pueumonia  is  a  prediai>oaing  cause, 
and  i«  nfti'n  neon  in  the  lato  »tngea  of  mild  ophthalmia  nconatorum  ia 
babica  suileriug  from  cougenital  Bj-philia.  In  couutriea  where  religioua 
fastiug  ia  Btrictly  oliaerved  it  also  occura  in  breaat-fed  children. 
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Treatinejit,  both  local  and  general,  should  be  directed  toward8  improve- 
ment  in  nutrition.  Warinth  hy  compresHes  ami  hot  foinentations  frequontly 
applied  ;  ihe  local  uae  of  eserine  in  the  form  of  aa  ointmeut,  one  ^n-ain  to 
th«  ouncc  thret*  limea  a  day,  are  the  bcHl  1(Xmi1  ineasnn«,  \vliilo  general  treat- 
ment  ehoiUd  be  in  the  direction  of  securing  proper  food,  niilk  diluted  accor<l- 
ing  to  ago,  cream  or  eod-liver  oU,  and  meat  juice,  und  the  diarrhoca  shoiild 
be  comhated 

ULCBRATioy  OF  THK  CoRXBA  FROif  ExposvRS. — "VVTien  tho  cornea  18 
eipoaed  to  the  air  it  becomes  rapi<lly  dr)',  and  it'  not  inuiHtened  l)y  tears  ite 
Burface  is  de8troyed  and  a  vray  provided  for  the  entrance  of  organiinua. 

Thia  condition  ia  produced  by  cicatrisation  aud  contraction  of  tho  Uda 
from  old  iiijury  or  disease ;  it  occurs  in  faciul  paralyais  when  the  lower  Ud 
no  longer  kceps  in  position ;  also  in  the  ejclreme  protruaion  of  the  eye  some- 
times  met  with  in  exophthalmic  goilre.  and  in  orbital  tiunours.  It  ia 
also  aeen  during  the  condition  of  apathy  {»atienta  Buffering  from  exhau8ting 
diseoae. 

Treatment. — Tlie  pye  should  be  closcd  t«niporttrily  by  a  piece  of  atrapping, 
t  if  the  expo8ure  ia  Ukely  to  be  ]>enuaneut,  the  edges  of  the  Uds  may  1« 
and  Btitched  together  for  a  certjiin  distance. 

NMCRO-FARAtmc  Kjsratitis. — When  the  fifth  nerve  ia  paraly8ed 
the  oomea  becomes  antesthetic  and  is  readilv  expo8e(i  to  injury  ;  foreign 
bodie8arenot8weptaway,aud  the  surfaceia  no  longer  keptmoi3tby  the  move- 
mentfl  of  the  Uds  iuduced  by  the  sensations  of  the  cornea.  Tlie  cpitheUuia 
boGomea  caat  olT  from  a  portion  of  the  surface,  and  an  ulc^r  h  formed ;  thie 
form  of  ulceratiou  runa  a  very  chronic  courae,  and  is  Utllo  affected  by  treat- 
ment ;  infection  may  take  plačo,  and  tho  eye  inay  be  loet.  The  cliongea 
have  beeu  descrihed  aa  begioning  interstitiaUy  without  Iobh  of  epitheUum. 

It  is  held  by  maDy  tbat  the  paraly8is  of  the  tifth  nerve  is  associatod 
with  a  iroplue  disturlmnce  in  the  cornea,  and  although  the  resuits  of  soction 
of  the  hftb  nerve  on  the  nutrition  of  tbe  cornea  tend  to  8ho\v  that  if  tlie 
comea  be  protecte<l,  such  soction  haa  no  iufluonce  on  it,  yet  if  we  take 
tbc  anaIogy  of  otber  parts,  e.g.  the  glos8y  skin  \vhich  occurs  in  {>urulyHi8  of 
aen8ory  nerves,  it  is  highly  prubable  that  the  Hfth  nen'e  does  esert  an 
intluence  on  the  nutrition  of  the  cornea.  CUnical  evidence  ia  in  favour  of 
this  view. 

The  tnatment  is  tbat  of  ulcerative  keratllis,  especial  čare  beiog  taken 
to  secure  protection  of  the  eye. 

IlfTERSTJTJALOR  pARRSVUVifATOVS  Kbratitis. — In  this  dirtense  Ibo 
deeper  layer9  of  the  cornea  are  attacked  by  chronic  intlammation  ^th  the 
formatioa  of  (i)jacitiea  und  with  the  developmont  of  bljod-veaacla.  The 
cbanges  in  the  cornea  Bhow  n  t«ndency  to  clear  up  for  montbs  aftcr  the 
inl1ammatory  0ymptomB  have  subsided  ;  there  is  no  tc'ndency  to  ulceration 
or  suppumtion. 

The  appearance  of  the  chaoges  in  the  cornea  is  preceded  by  circum- 
corneal  congestion,  lacrimation,  and  intolemnce  of  Ught;  an  examination  of 
tho  oye  is  made  difficult  by  spaero  of  tho  Uds,  henco  in  many  of  the  worst 
ouaea  it  is  not  posaible  to  say  what  is  the  exact  condition  of  the  oornoa. 
Tho  ohangos  show  tbomselvcs  in  uiany  fomis,  but  tlin  nioHt  conunnn  mrnlo 
of  ooaet  is  tho  Appearance  at  tbe  ]ierip)iery  of  the  comea  in  one  spol  »f  a 
groiip  of  nuioulie  deep  in  the  corneol  substance;  the  erpitlieUum  covoring 
them  become«  swoUen  and  loaee  its  lustre,  so  that  the  macuho  are  onlr  aeen 
dimly.  At  the  some  tirne  tbe  veseels  of  the  Urabus  becomu  much  enlorged 
at  this  Rpot,  and  tho  limbun  itself  is  svrollen  and  tfocroaches  Homowhat  on 
the  surfuce  of  the  comea  in  the  form  of  a  vonular  orMoent ;  lliis  encruoch- 
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ment  dues  not  exoeed  certain  aarrow  limita  At  the  same  tirne,  there  is  an 
ingrowth  into  tbc  corncal  substance  of  veaaelB  coming  jrom  tlie  deeper  layer 
of  the  sclerolic,  upjMittririg  lieueiiLh  tlie  limbus  and  havinjj  no  conneclion  with.j 
its  veseels.  Thcse  are  loug  aud  lliiu,  aud  are  iu  the  substance  of  the  coruea  ;| 
they  huve  the  appearance  of  lon^  tufts,  and  havc  been  Ukened  to  tlie  fibres  of  al 
besom  ;  they  graduall^  force  their  way  into  thtj  substance  of  the  cornea,! 
the  area  of  macul%  stiU  extending  in  front  of  them  toward8  the  centre ; 
sometimes  the  prcxiess  starLs  from  two  opjmsite  sidcs  of  the  cornea,  the 
skiraiishing  line  of  maculic  advancing  towardfi  the  centre  lili  tbey  meet 
thosR  coming  fnnn  the  other  side.  In  another  group  af  casee,  instead  of 
Btartiug  jieripherally  from  one  or  two  points,  the  macu££  make  their  appear- 
ance tow«nla  tho  centre  of  the  cornea  wbcre  lliiey  l>ecomo  contiucnt,  and 
from  thia  region  graduaUy  estend  toward8  the  margin  ;  the  cornea  is  akuoat 
uniformly  gray,  the  centre  being  more  opaquely  gray  than  the  periphery. 
At  the  same  time  the  epithelium  ih  8woIlen  and  luses  its  polish ;  with  a 
magnifving  glnss  or  corncal  microscopc  the  individual  ccUa  can  be  secn 
uueveriiy  (tdematoua  Tliere  are  varieties  iu  the  uinounl  of  vjiacularily 
presont,  in  some  caaes  the  vessels  can  be  seen  aiQgly,  iu  others  thev  are  veiy 
numerouu  und  ii]>pear  unly  as  a  pink  patch  in  the  iioruea,  a  condition  known 
aa  a  salmon  patch.  The  den8ity  of  the  opacity  variee  greatly,  and  is,  as  a 
rule,  patchy  ;  at  the  height  of  the  attack  the  deeper  parts  of  the  6ye  cannot 
be  Been  with  any  clearneas,  but,  as  a  rule,  it  can  be  made  out  that  the 
anteiior  cbamber  is  deep ;  that  the  pupil  ia  either  not  dilated  freely,  or 
that  adheaions  are  preseut ;  and  that  there  is  a  deposit  on  the  hack 
of  the  cornea,  k^ratitis  jmnctatn,  the  aign  of  iuvolvemeut  of  the  ciliary 
hodv.  The  t«nsion  of  the  eye  is  generaUy  ratlier  lowered.  In  older 
patients  from  the  beginning  the  corneal  opacity  in  its  earliest  stage  some- 
times takes  0Q  the  striated  forra,  gray  lines  are  seen  deep  in  the  corneal 
substance,  lliese  are  rolIowe(l  hy  the  development  of  a  general  haze  of  the 
dcepcst  laycrs  of  the  cornea. 

Interslitiul  keratitia  is  alwaya  chrouic  in  its  coui-se,  the  opacity  of  the 
cornea  and  the  intlammatory  and  irritativo  8ymptom8  go  on  increasing  for 
about  two  montlis,  and  then  BlowIy  decliue.  At  its  worst  the  vision  is 
much  reduced  even  to  the  perceptiou  of  liand  movements.  Ae  the  attack 
abates  the  uiliary  eongestiou  diminislios,  tho  cornea  clears  from  the  \tQr\- 
phery,  aud  the  sight  begius  Lo  improve,  llie  cleariug  aud  improvemeut  in 
vision  continiiing  for  muny  months.  Tho  9everity  of  the  uttacks  varies 
very  greativ  ;  iu  young  children  it  ia  not  uncommou  to  see  a  fe\v  maculse 
at  the  peripheryj  oraahght  central  hazo  with  ciliary  congestion  disappearing^— 
entirely  in  a  verj  few  weekB.  an  attack  in  miniature  only ;  on  the  other  hancQ^H 
in  the  worst  cases  the  irritative  eymptoms  may  last  twelvc  months  or^^ 
longer,  and  the  cornea  may  be  converted  into  a  dense  wlute  tondinous 
struc-ture  absohitely  opaque.  It  happens  rarelv  that  the  cornea  rielda 
owing  to  iutlammatory  softening  and  ])ccome8  l>ulged ;  tliis  is  sometimes 
uniform,  and  niHy  subside  without  causing  any  gross  change  in  the  corneal 
oiin'ature ;  at  other  times  the  yielding  of  tlie  cornea  mny  be  preceded  by 
the  formation  of  a  gvimma  of  the  coruea,  a  local  mass  of  granulation  tissue 
surrounded  by  a  dense  fclt  of  vessels,  and  having  a  t«udcncy  to  degenerate  at 
the  centre.  It  is  very  uncoimnou  for  an  aliscess  or  uicer  Uj  form ;  the 
gumma,  liko  most  of  the  manifesta lions  of  interstitial  keratitis,  undergoes 
8low  involution  in  most  instanccs. 

The  participatioD  of  the  uveal  tract  of  the  eye  in  interstitial  keratitis 
is  ono  of  the  markod  features  of  the  disuaso.  It  is  difficult  to  fonu  an 
estimate  of  the  depth  in  the  cornea  of  the  ohanges  even  with  a  highly 
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magnifpng  leoB,  especiallj  as  in  the  period  of  evolulioa  tlic  irritatiTe 
BjiiiiitoiUH  jirevent  (jareiul  exnmiDution,  Init  the  deposits  in  Descemet*8 
membrane  are  generallv  weU-uiarked  duls  of  varyiBg  size,  sometimea 
densel^  crowded  and  verj  Hne,  at  other  titnes  large,  like  spots  of  greaae; 
tlieee  are  either  scattered  generali}*  over  the  back  of  the  comea,  or  chieflj 
ooUected  at  the  lower  part.  UccaBionaUy  the  appearances  sucgest  an 
almost  uniTersal  change  in  the  endothelium  in  ccrtain  areaa  of  the  lower 
part  of  the  comea,  as  if  there  vrere  an  irregulnr  depoeit  of  amorphoua 
cretaceous  j^ranulea  on  iL 

Iritifl  is  ehown  hy  lijpersimia  of  tbe  iria,  postehor  eyBecbice,  and  exuda- 
tiona  into  the  pupillarjr  oiea;  the  failure  of  tbe  pupiJ  to  dilate  under 
atropine  ia  somotimes  marked,  even  when  ou  recover}'  there  can  be  fonnd 
liitle  or  no  aign  of  paet  iritis :  the  failure  of  dilution  prubat>ly  arisea  from 
the  abeeuce  of  absorptiou  of  the  atropine  through  the  inHumed  cornen. 
After  recovGry  it  ia  oftcn  ]>oe8ible  to  make  out  recent  estensive  i>eripheral 
choroiditiH,  either  iii  the  atlected  eye  or  ILh  fellow.  The  nhare  tuken  )>y  the 
UTeal  tract  varies  from  a  degree  in  which  it  can  8carcely  be  veriiied  to 
almuHt  pure  iridi>-cyt!litiB,  \vilh  Hlight  invnlvcineut  of  ihe  corueji  only. 

A  rule,  with  Bcarccly  any  exception,  ia  tbat  the  diseaae  occurs  in  both 
cye8;  the  interval  betveen  the  two,  however,niay  Ik  as  rauch  a«  from  three 
to  four  years;  recurrencee  may  take  plače,  but  after  a  typical  vvell- 
derelopedatUic^k  they  are  rare.  Among  young  children  it  ia  not  uncomunm 
to  see  slight  attacks  of  iuturstitiul  keratilis  or  hybrid  iuterslitiid  and 
phlvctenular  attacke  recurring  eeveral  timee,  followed  at  a  some\vhat  later 
poriod  in  life  by  a  weU-diiveloped  attack  of  interatitial  kerutitia,  after  wluuh 
tbere  is  no  more  trouble. 

It  is  woIl  to  warn  the  pationfs  friends,  as  aoon  aa  tbe  nature  of  the 
aflection  i»  recognised,  of  ite  prohable  duratiun.  of  the  almost  certuin 
invohement  sooner  or  later  of  tlie  other  eye,  and  alno  of  the  ultimate 
probaltle  i"ecovery  of  verv  usefiil  vininn.  Nothing  is  bo  encouragiiig  to  ihe 
patient  as  the  aseurancc  of  rccovcry  during  the  long  weekB  of  sulVering. 

Causfs  of  /nterstitial  Krratitis, — It  ia  more  common  iu  femalea  tlian 
in  malee;  Ihe  age  of  greatest  preralence  is  from  about  scrcn  to  oighleen. 
but  thofie  limit«  are  not  rery  etriut'.  I  havc  »eeu  a  few  caseH  iu  (juite  y(.'ung 
childn>u  iiuder  the  age  of  two,  and  it  ia  not  uucommouly  eeeu  up  to  twenty- 
five,  and  Bometimcs  up  to  thirtv  years. 

Tlie  moBt  fretiueut  cauee  of  interatitial  keratitls  is  hereditary  ByphiliB, 
whicb  in  rooet  of  the  caaee  may  be  recognised  by  ita  Btigmuta  without 
haring  to  queation  the  parenta  direclly.  But  endence  of  rej^eated  mia- 
oarriages,  or  of  prcmature  births,  or  of  great  mortaLity  among  the  childreu 
in  ear1y  life,  may  be  eaailj  obtAiued,  aa  also  the  te«timouy  as  to  infantile 
■kin  enipLiouB  ur  enuAles. 

The  mgnfl  by  which  hereditary  8}'phlliB  may  be  recognised  aro  by  the 
abape  of  the  cranium,  tbe  phyBiognomy,  the  teetb  and  the  cboroid. 

The  frontal  eminonccH  aro  prtmiinunt  and  roundod ;  tlie  central  part  of 
tb«  face  is  deiin^ased  owiug  to  ihe  suukeu  hridge  of  Ihe  nrieo,  and  to  Iho 
flatieiung  of  thu  front  of  t!io  supurior  maxillary  bone«.  The  muulh  iUtelf 
dlowt  Unftir  cicalriceB  radiatiog  outvards  egpecially  from  the  angles,  and 
f!requently  doprcasod  oicatricea  are  econ  in  the  skin  of  tlic  neighbnurhnod. 
Shotty  Ivmpbalic  glands  may  be  felt  in  tho  neck,  uud  ttie  throal  slious 
aigua  of  old  ulceration.  An  esauiiuation  of  the  ehoroid  of  tho  olbcr  eye  b;* 
thu  ophlhalmfncope  will  often  revoal  the  scars  of  old  disHcminaliMl  ehonnditia. 

Tbe  Hppearanc«  of  tbe  t«eth  is  one  uf  tho  moet  charaoteriatic  sign*  of 
iuLeritcd  isyplidia:  iu  tbo  miOc  tcetb  tbvre  ia  uolbiog  cbuaotcriitio,  but 
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the  incisors  very  often  become  carious.  In  ihe  pennanenb  teeth  altention 
should  be  directed  to  the  uppcr  central  incisors,  althougb  the  othera  may 
also  6huw  HigDB.  In  tlic  uii{>er  central  incisore  two  uuiin  iy[)G»  are  met 
with,  those  in  which  the  culting-edgc  is  uarrowed  aud  lias  a  central  notch 
in  it,  and  those  in  wliicli  the  nutch  is  not  presont,  but  the  cutting-edgo  is 
mucb  Darrower  and  ihioDer  than  the  crown  of  the  tooth,  the  ecrew-driver 
tTpe.  The  teeth  are  also  underaizod  and  »eparated  from  one  another 
by  Bpacee. 

Otber  manifestatioDB  of  inherited  sjrphilia  are  deafnesa  from  intemal  eax^ 
diaease,  perioBteal  uodes,  or  efTusions  into  the  knee-jointa. 

Interslitial  keratitis  alao  occura  rarely  in  aorj^uired  s^-philia,  ita  courae  i* 
much  the  aame  aa  in  the  herGditttry  disease. 

Caaea  occuroocaaionallj'  in  which  the  most  searching  examination  of  the 
patient  faila  to  reveal  any  of  the  aigna  of  hereditary  ayphili8,  and  in  which 
no  evidence  in  favour  of  it  can  he  obtained  from  the  family  hi3tory.  Such 
jMitients  are  frequently  in  bad  health  and  are  rapidly  lofiiug  flenh  ;  it  is  not 
poeaible  to  demonstrate  tho  preeence  of  tubercle  in  aucb  caaea,  but  the  prob- 
ability  of  it  is  great,  especiallj  where  there  are  nodular  growth8  springing 
from  the  angle  of  the  anterior  chamber,  as  aometimea  occura  in  auch  cases. 
MiL'.ro»t«pic.!ally  nodulea  very  aiiggestive  of  lulninjle  have  Ijecn  found  in  tho 
augle  of  tho  anterior  chamber,  and  tho  tubercle  baciUus  has  been  ideutitied 
in  the  comea  in  one  čase  by  Zimniermann. 

The  oppurtunities  for  exaniining  by  the  microecope  an  eye  in  the 
acute  stage  of  interstitial  keratitis  hare  been  very  rare.  Such  an  examinn- 
tion  Bhows  a  cellular  iutiltration  of  the  posteriur  half  of  the  cornea  iu- 
creaaing  in  denaitj  aa  the  poaterior  elastio  lamina  is  approached ;  at  this 
{»int  the  cellular  iutiltration  ia  ao  great  that  the  cornea  appears  to  consist 
entirely  of  round-celled  exudation ;  ita  proper  atructure  is  tudden.  Deace- 
raet'8  membrane  ia  thrown  into  folds,  and  there  are  dei>0Bite  of  round  celiš  , 
npou  the  endothelium.  Newly-formed  blood-veasela  are  present  in  the  deeper  ^ 
Uyer8  of  the  cornea.  The  anterior  layers  appear  normal.  The  round- 
celled  iutiltration  alao  invades  the  ligameuLum  pectinatum,  the  iria,  and 
oiliary  body. 

Trtatmrnt. — Much  may  he  done  to  alleviate  pain  and  distreas  in  inter- 
stitial kcratitia.  Protection  from  ligbt  ahould  l>e  aecured  by  dark  gogglos, 
or  a  ahade  niade  to  cover  Ijoth  eye8,  Heat,  by  means  of  Iiot  compreaaes  or 
fomentatiooa,  ia  occaaionally  very  useftil  in  reduciug  the  discomfort  of  the 
jmtient.  Locally  wo  ahould  carefully  avoid  the  use  of  any  kind  of  irritant 
as  loug  as  the  diaeaae  is  advancing.  Atropine.  4  grs.  to  the  ouuce  of 
vaaeline,  should  be  ueed  to  prevcnt  or  limit  the  effeota  of  iritia,  and  ita  uaoi 
shonld  Ije  maiataiued  until  the  heigbt  of  the  disease  ia  weU  past  Wbea^ 
the  Bymptom8  have  begun  to  abate,  irritant  or  etimulant  remedtes  msy  be' 
begun,  the  chief  among  wJuch  are  the  yellow  oxide  of  mercury  oinlment, 
which  ahoidd  lie  l^egun  cttutiou8ly  in  a  atrength  of  four  graina  to  tho  ounce. 
Calomel  may  he  fiicked  into  the  eye,  or  hot  ateam  applied,  or  wiDe  of  opium 
dropped  in.  If  there  is  any  return  of  initation  thcir  uso  muet  be  discon- 
tinued.  The  cornea  may  Ite  further  atuniilated  to  clear  l>y  massage  oombined 
wM\\  the  uae  of  the  yeUow  ointment.  This  treatment  may  be  oontinued  for 
montha  or  ycara 

Ab  a  rule  most  casee  do  not  retjuire  baudaging,  but  if  there  is  a 
prokibility  of  tlie  cornea  yielding  to  prcasuro  it  must  bc  aupportcd. 

In  the  eonstitutional  treatment  mercurj'  ahould  bo  used,  the  inethod  by 
inunction  being  perhaps  the  mi>8t  6atisfacU>ry  for  prolouged  use,  or  morciiry 
witb  cbalk  may  bc  giveuj  carc  being  takcn  Ihat  the  jmtient  bc  not  salivatod. 
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Ab  the  patientfi  are  often  aniemic  uud  iiiuch  deprecised,  th!s  treatment 
should  be  oombined  with  STrup  of  bho  iodidc  of  iron  and  cod-Urer  oU ;  at 
tUe  siuiie  tiiue  general  hvgienic  inejisiires,  witnn  clolhing,  good  food,  and 
frcfih  air  should  be  aecurcd.  In  any  casc  the  resulta  of  troatmeut  are  not 
brilli&ut,  the  diseuso  apjiears  to  run  it8  vuursc  unchanged  and  to  invade 
tbe  eecond  eye  wbUe  tite  patieut  is  Btill  uuder  treatment  lor  tlie  first. 
However,  there  is  something  to  l>e  done  by  constitutionaL  treatment;  from 
obaervatiou  uf  caaes  at  tlie  Victoria  Huspital  for  Children  during  a  aories  of 
year8, 1  found  that  the  casea  which  were  treated  by  mercury  ran  a  ehorter 
course,  and  had  lesa  tendency  to  recur  tban  those  not  ao  treated,  and  also 
that  the  complications,  such  as  extreme  deafncss.  were  more  frequoDt  iu 
those  not  under  mcrcuriu!  treatment. 

LocAUSBD  I^TKiiSTiTiAL  KsiuTJTls  OF  Adults  (Keratitis  profunda). 
— A  gray  opacity  appears  in  the  deepcr  layer8  of  ibe  comea  uear  its  centre  ; 
it  couaista  of  maculsc  or  atria; ;  Bomotimes  the  centre  of  tbe  opaque  area  is 
comparativelv  dear,  tbe  opacity  forming  a  not  very  deuee  ring  round  the 
centre ;  tlie  striii:  are  generany  8cen  iu  tlie  earlier  Btageu,  aud  when  the 
opacity  is  fully  develojied  tlicv  dlsapjicar.  Thore  ia  rre<iuently  dcpoait 
ou  tlie  back  of  the  cornea,  and  eWdence  of  iritis  or  irido-eycliti3.  uud 
Tesscls  may  grow  into  the  comea  from  the  pcriphery.  At  it«  heigbt  the 
coudition  of  the  eye  mueh  reaemblea  the  interstitial  keratitis  of  hereditary 
&yphilia.  There  is  gencrally  not  a  great  amount  of  irritation ;  the  attack 
lasta  a  month  or  Hix  vvceka,  and  poBsee  olf,  learing  a  certaiu  amount  of 
j)ermaneut  opacity.  The  patients  are  generally  bcyond  middlc  Ufe,  and 
iinly  ono  eye  ia  ae  a  rule  itttaeke<L 

Tbe  CAUBes  of  tbe  diseaae  are  ol>8curo:  it  has  beon  asorihod  to  cotd, 
to  rheumatism,  to  mularia ;  manv  of  ita  subjocta  aufler  from  defective 
terminal  cireulatiou,  cold  hands  and  feet,  dyspeptic  troubles,  and  oou- 
stipation.  Tho  local  tmUnunt  should  be  proteotivo  gUaae«  or  a  bandoge : 
hot  fomentationa  and  atropine,  4  gra.  to  the  ounce  of  vaeeline ;  the  general 
treatment  ahould  be  in  aceonlance  with  the  rei|uiremcnts  of  each  čase. 

Striatbd  K&R.\TlTlii. — The  ai)peurance  of  gray  line«  iu  the  comeal 
fiubetance  occurs  in  a  variety  of  conditiona;  dehcato  gray  lines  aro  oflen 
seen  estcnding  at  right  ungles  to  a  wound  in  the  corneal  sulntuncc. 
whether  the  whole  cornea  has  been  cut  through  or  not ;  they  are  some- 
times  prceent  cstending  frcm  the  area  of  a  deep  ulcer;  they  occur  in  some 
caacs  uf  iritis  uud  uridochoroiditia,  and  are  not  unfrequeQtlr  the  earliest 
ionu  taken  by  tlie  opacity  in  interstitial  keratitis;  tbey  are  aometiraes 
doublc-uoutoured,  suggeatiug  a  tube  coutaiuing  au  opalescent  lluid.  They 
aro  Bdid  to  be  aometimes  caused  by  a  comprcsa  wtiieh  bas  been  worn  for 
a  long  tirne.  Tbeir  mosb  common  ap])earance  ia  after  cataract  extrac-tioD, 
exteudii)g  from  the  wouDd  at  the  ujtper  i>eriphery  of  the  comea  dovrnwardB 
ioto  the  aubstaoce  of  tho  comea ;  they  are  mure  common  wliere  the  comoa 
has  beeu  much  bniiaed  during  the  operation,  but  a  certuic  amouut  of 
•trijition  ia  preacnt  after  ntuirlr  every  extractioD. 

Siriaied  keratitia  is  at  most  a  temporary  phenomenon ;  it  either  dio- 
appears  entirely  after  a  ahort  time,  or  givee  way  to  Bomo  more  permaneut 
general  hazinflas.  The  explanatiou  of  the  oocurrence  of  tbe  liues  is  not 
mmple;  they  nrohabIy  have  more  than  one  causs;  there  is  uo  Btnietuns 
in  the  normal  comt«  which  correaiionds  wiib  them,  but  certaiu  tulies 
cau  bu  mado  to  appear  in  thu  cornea  hy  iujuctiug  iHHvreen  ita  lumelhu 
mereurj  or  air  tnulcr  pretomre,  liowuuiu'H  tubea.  Somu  of  the  opaijue  liuea 
are  to  be  exptained  by  tbe  uatural  formation  of  Bowman's  tubes,  by  the 
jumuro  of   iluids   iu   inllammatorj  conditiouB  of  the   jiart«   adjaccut  tu 
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tbe  corneii.  They  have  been  formed  eKperimeutall/  by  making  sections  of 
the  coruea  in  rabbita,  and  have  been  thcn  foiind  to  be  caused  b/  wrinkliDg 
of  DeHuciiiet>'B  membrime;  Uie  kind  \vhioh  foUovrs  cataraol  extraclion  iuHy 
have  tbis  cause. 

Lepro8y  sometimes  attucka  the  coruea ;  uodules  fonn  ffenerully  al  ihe 
margin  of  the  uornea,  aasociiited  with  iritis,  They  generaUy  hreak  dowu, 
leading  to  Ifjss  of  the  eyG ;  the  cornea  is  also  somelhnea  an£csthetic. 

SCLERoaiuVO  KeratJTIS. — A  relajjeing,  peraistent,  subocute  inllaiuma- 
tion  of  the  ciliary  region  iuvolving  tlie  adjacent  part  of  the  cornea,  and 
aometinies  attendcd  by  iritis.  The  recurrencea  geuemllv  occur  in  fresli 
places,  and  the  general  effect  of  each  attack  is  to  leave  conical  or  triaugular 
areas  of  opacilv  at  the  margin  of  the  cornea  mth  the  base  directed  out- 
vcards ;  tliese  areaa  are  aometimea  very  dense  and  bhie-white  in  colour,  and 
approxlmate  in  appearance  to  the  sclerotic. 

Tbe  causc  is  unknowD.  The  local  trcatment  ahould  be  reat,  fomenta- 
tions,  and  atropine. 

Calcarsous  Film  of  tub  Corsua  (Tianaverse  Calcareous  Band). — 
This  ia  a  form  of  degeneration  whioh  occur«  in  the  siiperficial  I:iyer8  of  the 
coruea,  in  the  ahape  of  a  broad  band  or  oval  patch  of  dirLy  jrray  colour 
lying  in  the  part  of  the  cornea  that  ia  commonly  csposcd.  It  lies  jnst 
beneatli  the  epithelium,  and  conaists  maiD.ly  of  fine  caloarcous  gmuules 
unitcd  wit!i  hyaline  substance.  Ita  developincnt  ia  very  slow ;  it  starta  on 
each  sije  of  the  cornea,  and  gradually  pnjgresses  tinvards  tho  centre. 

It  occurs  maatly  in  eye8  that  have  l>een  lost  from  uld  irido-cyclitis,  but 
it  is  occa8innally  met  with  in  old  pooplc  whose  eye5  are  othenvise  healthy. 

Trcatment. — If  the  eve  is  othervvise  good  the  film  may  be  removed  by 
scraping  and  afterwarda  treating  the  cornea  as  if  it  hud  been  injured. 

CoTiffenital  Opaciiies  of  the  Cornea. — In  one  variety  of  congenital  opaeity 
the  coruea  appeara  to  have  the  structure  of  sclerotic,  the  opatjue  sclera 
seeming  to  extend  for  a  certain  diatauce  iato  the  cornea,  and  oaIy  grad«ally 
ihinuing  into  clear  corneiu  Sueh  eye8  are  oftcu  microphthahiiic;  the  con- 
dition  may  be  seen  in  moro  thau  one  member  of  the  fauuly. 

In  other  casea  a  fine  ring  of  opacity  is  seen  just  inaide  the  comeal 
raargin ;  it  has  the  same  appearance  and  situation  as  the  arena  senilis 
(arcus  juvenilis). 

Other  opacities  are  dne  to  ftietal  inflamniation,  »iioli  as  int^Tstitial 
opacities  of  various  kiuds.  lu  congenitid  hydrophthalmu8  the  \vhoIe  cornea 
is  sometimes  faintiy  miiky. 

The  arcus  senilis  ia  a  non-inflaimnatory  degeneration  of  the  cornea, 
appearing  as  a  gray  hne  at  the  upper  and  lower  parts,  and  sometimea 
meeting  at  the  outer  and  inner:  it  is  denseat  above  and  below,  and  is 
separated  from  the  sclera  by  a  thin  band  of  transparent  cornea.  The  gray 
line  is  due  to  a  hyaline  change  in  the  tissiies  of  the  cornea,  and  baa 
no  si^uificance. 

Blood-staining  of  tke  cornea  ia  foand  when  the  anterior  chamber  has 
been  tilled  with  blood  for  a  long  tirne.  The  cornea  appears  to  be  of  a  red- 
brown  colour,  and  is  quite  opatpie ;  the  absorption  goes  on  very  slowly  from 
the  iJeriphery.  The  staining  ia  due  to  dei>oait  in  the  cornea  of  blood  cr}'8tals 
which  have  formed  after  difruaion  of  the  blood  colouring  matter  throtigh 
I)e9cemet*8  membrane. 

Kerafilu  Punciata.  —  This  term  has  alxeady  been  used ;  it  is  com- 
mnnly  applied  to  the  deposits  on  the  back  of  the  cornea  that  are  met 
with  in  intlamniatioDB  of  the  oiliary  body.  A  oumber  of  fine  dota  is 
HCcn  on  the  back  of  the  cornea,  somulimes  evenly  scattered,  but  more  oftea 
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ad  on  a  triaugular  area  at  tbo  lower  part  of  the  cornea  where  they  are 
formed  by  depoailion.  The  dota  consiat  of  shreda  of  fibrin  und  leucocjtes 
čast  off  from  the  ciliary  bod/  and  dcpoaited  on  tbe  corneal  enilothelium. 
"VVhcre  thej*  iiro  uot  bood  removed  by  ubuorption  they  pnnluce  deatructive 
cbanges  in  the  eudothelituu.  Some  of  ibese  dot«  are  of  large  size.aud  bare 
the  appcarance  of  epots  of  greaee  on  the  back  of  the  cornea.  It  is  possiblc 
ihat  theae  depoaits  may  increase  in  ake ;  when  esamined  iu  the  fresb  stale 
they  have  bcen  found  to  contain  colonics  of  boctcria  (Sncllcn). 

Conieal  Cornea. — The  central  part  of  the  cornea  be^iuB  to  bulge  very 
gradually  \vithout  lDtlammatory  B^niiptoms,  formiug  a  blunt  cone ;  iu  tbe 
more  advanced  cu»ca  the  uoniciLy  i«  rua*lily  seen  by  looking  al  the  ]>rotilo  of 
the  cornea.  The  disease  raakes  itself  felt  by  a  disturbance  of  vision,  objecta 
can  onlv  bc  učen  clearly  whon  Iiold  cloee  to  tho  eyc,  yet  tbo  sight  19  ecarcely 
improved  by  concave  glaaaes.  Tbe  aligbter  degrees  inay  be  recogmsed  by 
the  ophthalmoecope  by  a  8hadow  »een  on  the  background  of  the  eye,  cres- 
cantic  or  circiUar  in  sliape,  and  shifting  with  the  moveinent«  of  the  mirror ; 
the  condition  iufty  alao  be  recognised  hy  exainliiiug  the  corueal  retlex  witb 
a  l'lacido's  diac,  and  compariug  it  with  thut  D*oiu  n  noriual  cornea. 

The  di^eiute  inay  oome  to  an  end  s^>onttineoutdy,  or  in  tlie  vvnrHt  cascb  a 
nebula  may  be  formed  at  the  apex  of  tbe  cone  which  is  rather  beIow  the 
centre  of  the  cornea ;  perforation  never  occura 

The  affection  is  a  rare  one  ;  it  attacks  lK)th  eye8  in  young  adults,  esjieci- 
ally  nomen.  It  is  atrophic  in  nuturi',  and  is  due  either  to  some  develop- 
mental  pecuUarity  in  ihu  curno^  tiHsue,  or  to  defective  nutrition  in  tbe  part 
fartbeat  removed  from  the  blood-veaaela 

TreatmnU. —  In  ihe  eHrIy  »Uiges  Home  improvement  may  \w  otfected  by 
preacribin^'  concave  glasses  with  cvlindera,  the  proper  strengtb  of  which 
niay  be  fnund  out  by  the  Bhadow  t«8t ;  these  inay  be  uaed  either  alone  or 
combined  with  an  opaque  sereen  having  a  small  bole  or  narrow  slit  cut  in 
it  VisioD  bas  been  improved  in  many  cases  by  hy])erboiio  glasses  as  sug- 
gesteil  by  I{xf  hlmann. 

Of  other  methods  of  treatment  eserine  or  pilocarpine  used  Goutinuou6ly 
Hm  been  said  to  reduce  the  conicity,  but  in  most  cuses  it  is  of  no  use. 

Operative  meaaures,  wilh  tho  objoct  of  flattening  the  cone  by  forming  a 
resistant  cicatrix  at  or  near  it.  are  to  be  recommended  where  the  imi>ainnent 
of  rision  is  very  great, 

^  Tlie  apex  of  tho  cone  may  be  removed  by  shavinfc  it  off  with  a  ( irsefo'H  knife 
vithout  openinft  tlie  antenor  chatnber,  nnd  nfter  two  days  toucliiiig  tlio  niw 
«urfft<y  with  roiticatcd  nitrate  of  bilver  »tick.  An  elliptical  flnp  mny  lio  roti)o\LMl 
fruui  tli«  a|Mrx  nt  iho  00061  aud  the  cornea  aftt;rwunlit  MUtured  :  a  bioall  diAC  of 
the  outer  laycn(  of  the  cone  may  be  Keimratcnl  by  a  Uuwiiiau'8  tt-ejiliin«)  and  tho 
anrCaoe  allowed  to  beal  and  controct  Multi])lo  punctanu  uiay  be  uiad«  into  thu 
apes  of  the  cone  with  a  fioe  needle,  and  n.-pcat4xi  after  Hrue  weeka,  or  the  galvano- 
oaat«ry  ma;  be  niod  at  a  very  dull  heat  to  burn  the  surfnce  lAyerH  of  the  cornc-u  ; 
if  ptrloratioa  take  ploce  dunng  buming  110  harin  wiU  n-sult  to  the  deepcr  parta 
tf  cart!  Im  used,  aa  the  cautery  is  at  onou  chUkxl  by  tlic  c&L-nping  aqutH>u8.  This 
Uuit  uiclhud  haa  tho  advantago  of  being  free  froto  the  ridk  of  iiiftnitioiu 

HydropKthalmos  (I5up)ithalmus). — The  cornea  under^'oea  {/onerul  und 
nrogreaaive  eolar^emonl,  and  aometimes  becomes  ha£y  in  this  alfoctlun. 
lite  enlargement  u  part  of  a  general  eukrgement  of  the  g1ot>o,  and  may  be 
lookcd  ui^in  n«  congeuital  or  infaiitilc  gtaucoma. 

Tuttiours  i^  tKe  Cor«^.— Tu niours  of  tho  coroea  aro  rare.  Myxo- 
matA,  fibromata,  $arooiuata  have  l)een  described  aa  weU  as  epitheliomata 
Htarting  fVom  the  limboa,  and  cjsta  foUowiDg  iDJnriea,  formed  by  tho 
incluaiou  of  ccUa  from  other  parts  lu  the  corneal  substance. 
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Injuriks. — Foreipi  BodUs  in  tke  Cornea. — Foreign  bodies,  fragmenta 
of  steel  or  iron,  small  pieces  of  utone  or  particles  of  ash  from  locomotive 
engineS)  imbedded  in  the  coruea  are  very  couimon  accidents^  and  give  rise  to 
varjing  amoimts  of  pain  and  irntability. 

They  Bometimes  remain  for  long  jH-riods  \vithout  excitiDg  disturbance, 
as  among  those  engaged  in  metal  grinding,  in  whom  tlie  cornea  may  oftea 
be  eeen  etudded  with  minute  fragmenta  of  stone  which  have  Ijcen  thero  au 
iudefiuite  tinae.  Scales  of  Beeds  or  the  ning  casea  of  emull  iusects  may 
adhere  to  the  ooruca  hy  their  concave  Biirfaces. 

Particles  of  Btcel  or  iron  become  partly  oxidised,  and  the  foreign  body 
may  be  often  eeen  snrrounded  by  a  brown  ring,  which  consists  of  soddeni 
epitheUum  impregnated  with  oxide  of  iron.  TMa  ring  may  remain  behind 
after  removal  of  the  particle,  and  contiuue  to  keep  the  eye  irritable.  If 
not  removed,  foreign  bodies  are  generaUy  cagt  oft"  by  exfoliation  of  the  part 
iu  which  they  are  lying ;  during  the  whole  of  this  liiue  the  eye  ia  liable  to 
infeotion  nt  the  eeat  of  the  injury,  especiaUy  where  the  lacrimal  Bac  is  not 
healthy. 

For  tlieir  reuioval  the  eye  should  be  thurougbly  cocalnised,  two  dropn  of  a  2 
f)er  cent  solutioti  of  cocain  shculd  Vte  piit  into  the  eye  tliree  tiines  at  intervuls  of  a 
minute  ;  tlm  mtieiit  Rliould  be  seated  far-ing  a  light,  tho  ^urgeoii  standing  liehind 
hini.  The  lids  being  held  opon.  by  the  left  indpx  and  niiddle  lingftrs,  the  foreiga 
bady  may  be  removed,  at  tirat  by  tlie  odpe  of  a  pieco  of  cleau  blotting  paper,  or  if 
it  is  itubedded,  by  a  spud  or  neodic.  The  ring  of  oxide  ruund  tho  fureiga  body 
should  al»o  \>o  removed.  If  tho  anterior  chamber  bc  peiietratod  other  meaaures 
must  be  taken  to  prevent  tlie  object  from  Injing  puahed  luto  the  chamber,  or  the 
pariš  bencath  from  1)eing  injurea.  If  of  iron  or  Bteel  tho  atteiupt  should  be  made 
to  remove  it  with  a  strong  magnet ;  this  is  often  unsuccessful  owiiig  to  complete 
oxidatiou  oE  the  metal. 

Kseri ne  should  tlien  \je  used,  onu  ur  two  dropsof  a  stjIutioD  af  Sgrs.  to  theouQC< 
to  contract  the  pupil  and  protect  the  parts  beiieath  from  iniury.  A  keratonie  oi^ 
broad  needle  should  bo  passcd  into  tno  antorior  chamber  a»d  held  a^aiust  the 
back  of  tho  cornea  behind  tho  perfornted  spot  by  an  ossistant.  This  will  prevent 
tho  foreign  body  being  thrust  ittto  Ihe  chamber  by  the  attempts  nt  removnl  from 
the  front  of  ihe  rornca  whu'h  must  mow  bo  contmue<l. 

After  rcmoval  of  any  foreign  body  in  whicli  the  conieal  sui-faco  hos  hooti 
broken,  a  compress  should  be  kept  on  till  the  vround  is  heaied,  and  atropine  should 
be  used  as  for  the  trcatment  uf  a  corneal  ulcer  ;  but  where  the  anterior  chamber 
haa  lieen  opeued  the  atropine  should  not  be  used  until  it  bas  become  closed. 

Sometimes  the  track  of  a  perforation  made  by  u  partide  of  metul  can  be  seen 
in  the  cornea  withDUt  anv  trace  of  the  object  iiself.  The  iris  should  \)C  examined 
carefuUy,  the  pupil  should  then  bo  dilated,  the  lens  rainutelv  inspected,  and  tho 
fundus  8y«t*.nnutically  examinod  by  the  ophthahuoscope.  Kiminy,  in  cases  o£ 
doubt  or  dHhculty  the  X  raya  may  be  used  to  detemiine  tlie  preaence  or  absence 
of  a  foreign  body. 

IVounds  of  the  cornea  made  by  bluut  or  Jagged  Instruments  are  oftea 
iiregular,  and  tlieir  edges  wiU  not  come  into  appositiou.  If  the  iris  is  pro- 
trudlDg,  the  esposed  part  should  be  dravvn  9Ughtly  forward  free  from  the 
edges  and  cut  ofT,  the  edgeH  of  the  ouL  iris  sbould  then  be  tucked  back. 
It  is  not  advisable  to  attempt  to  return  to  the  interior  of  the  eye  a  piece 
of  iris  wiHch  hoa  been  bru-iaed  in  the  wouud  and  exposed  to  septic  coiitami- 
nation.  A  vcry  uaeful  measure  in  closing  gaping  womids  of  the  coruea  is 
to  dissect  np  a  flap  from  tho  adjoining  conjunctiva  and  plače  it  over  the 
wound  in  the  fM)rnea  after  llioroughly  vvashing  the  parts  with  an  irrigator. 

£urns. — After  scalds  by  hot  water,  or  burns  by  acidH  or  allcalies,  the 
cornea  looks  Hteamy  and  dull.  The  extent  of  the  injury  depends  to  some 
degree  upou  the  natiire  of  the  agent  eflecting  it ;  alkahea,  lime,  or  sulphuric 
acid  produi'.e  Herions  and  jternianent  daniage,  wlierea8  even  Btrong  uitric 
acid  or  blistcring  fluid  may  eflect  only  temporary  damage.     In  the  wor8t 
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caseB  the  cornea  appears  dry  and  white,  and  i«  compIeteIy  amvsthetic ;  thia 
condilion  is  likely  to  end  in  complete  necrosia  lame  burns  are  umong  the 
inost  commou  injurios,  Imt  fortunalely  the  lime  is  Dcurly  al<f'aTB  partiallj 
slaked ;  the  fuU  efTect  of  Ume  or  caustic  alkalies  is  produced  verj-  8lowly, 
and  only  as  recoverv  takea  plače  can  the  iimount  olcicatrisation  be  appre- 
ciated.  Ln  ever^  iujury  of  chk  kind  the  prognoBiB  should  at  tirst  lje  str)otly 
guarded  even  where  the  change  appeara  to  be  slight  ODly ;  owiDg  to  cica- 
tricial  ohanges  the  conjunctiva  may  be  drawa  more  or  lesa  uver  the  cornea, 
or  adheaions  inay  form  between  the  Ud  and  the  cornea. 

Treatment. — Ali  trace  of  the  caustic  agent  shoidd  be  removed ;  trcat- 
uient  should  Ite  by  rest,  a  compreas  an<l  atropine,  a  rew  drojie  of  a  solution 
of  2  gra.  to  the  ounce  once  a  day.  The  contractile  cicatrisation  should  bo 
prevented  as  far  as  poaaible  by  putting  in  pure  castor  oil  three  times  a  day, 
and  0UC6  a  day  aUowing  free  movement  of  the  eye  in  ali  directions,  čare- 
fully  separating  the  bd  from  the  eye. 

Injurifit  of  the  Cornea. — Superlicial  abraaions  are  exLremely  (Minfiil,  and 
oause  much  wateriug  hyper:pmia  and  intolerauce  of  Hght  owing  to  the  fric- 
tion  of  the  lid  agaiust  tlie  denudud  Hurface.  These  injuries  are  frequently 
caused  by  branches  or  leaves  of  trees,  or  by  the  Hnger-nail  The  lose  of 
sorface  is  gcncrally  contined  lo  the  epilhetial  layer,  aud  is  not  ea8ily  seen 
tinleaa  we  examiue  the  corueal  reflox. 

Trratnient — The  Hrm  application  of  a  compreas  and  atropine,  in  the 
form  of  an  ointmeut  (4  grs.  to  the  ouuce);  cocaine  gives  temporary  reUef, 
bat  the  prolonged  use  of  it  is  Ukely  to  produce  softening  of  the  epithelium. 
Ab  sleep  is  often  imposHilile  it  niay  be  adviaable  to  give  a  Ii}'pnotia  Rest 
and  immobility  of  the  cye  for  a  few  hours  are  cnough  to  secore  regeneration 
of  the  epithelium. 

Relapnes  of  abraaion  are  sometimee  seen  without  auy  Ireah  injury  (aee 
"  Relapsing  Bulloua  Keratitis  "). 

LITERATURE.— 1.  UamoKr  mkI  AxxKrBM>.    Jnftiv/ar  OpAthflitttloplf,  xUt.  ].— *. 

4.  HwASKV.  HnmlbuaL  <•/  DUfnset  cf  tMt  Ey«.—6.  Ko«TSlt.  AHnalta  iVOcutUti^Hf,  FiT. 
18W.— <.  ZiMHKHMANK.  Arfhit /Ht  OjAth,  jM.  1.— 7.  SiflXLLK>*.  OjikUtalmie  Ittrinr,  liii. 
—9.   VrvHH.      ffUaer  klin.  IfoeJtmtrAr,  ISJH,  ivii. 


Corns.    »v«  Ski?i,  Benign  Tcmodbs. 
Corrosive  Sublimate.    <Se«  Toxicology. 
Coryza.    See  Nosk. 

Coug^h. — Cough  is  an  important  symptom  in  inany  diaeases,  and 
may  cnnstitute  the  chief  coniplaint  of  the  patient,  vihile  in  other  diseasea 
tlie  preeence  and  charocter  of  a  cough  hnr<Uy  notiied  by  the  patient  may 
give  important  ald  in  diagnoais. 

The  Act  o/  Coughing. — Coughing  is  mainly  an  expiratory  «ct  in  wJiich  air 
M  oxpolled  cxploeively  Uirough  tlie  mouth.  Air  is  drawn  into  the  cheet  and 
ahut  in  by  Uie  cloflure  of  the  glottis.  The  intratborocic  tcnnon  is  tDcreaaud. 
The  galee  of  the  larynx  aro  then  opened,  and  the  iinprisoned  air  eacapes 
exploKive1y.  Th«  gates  of  the  larynx  are  the  tnie  and  the  falsc  vocal  corda. 
^^  It  ia  by  the  apposition  of  the  falae  vwn\  conls  that  the  iulmthoracic  temdon 
^H  CAD  be  inoroaaed  to  a  sufllciont  degree  to  permit  of  an  e^plodve  cough.  Id 
^^  »nitim la  such  as  the  sliccp.  iu  which  the  folae  cords  and  the  veotnclee  of 
m  Morgagni  are  tindcvelopi;«!,  thcre  ia  no  proper  exploaioD  on  coughing. 

I  Gough  mny  l>e  v(iluntary,  butis  nsually  reflex     WheQ  the  irritation  ia 

I         not  too  ittron^',  the  iiupuUe  to  cough  can  be  volunt4irily  restrained. 
^K  TOL.  n  26 
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The  impulso  to  congh  commonly  result«  from  irritation  of  some  of  tho 
branches  of  llie  vagiia,  and  uiay  proceed  froiu — - 

1.  The  reapiratory  mucoua  membrane  (naso-pharynx,  larjux.  traclica, 
bronchi). 

2.  Aural  irritatiou,  as  from  foreign  bodies  In  tbe  external  meiitiis,  or 
rarely  from  chronic  olitis. 

3.  The  iNK-k  of  Lhe  tongue,  tluough  the  lingual  branch  of  the  superior 
laryDgeal  ncrve. 

4.  tiastric  initatiou — tlie  "  stomacli  cuugh  "  wtilvh  occurs  in  association 
with  chronic  dyBpcp3ia  both  in  children  and  adulta. 

5.  Irrittttiou  of  brdnchea  of  the  vagus  by  eularged  brouchial  ghmda,  or 
l)y  eularged  ghmde,  tinuours,  or  abecesses  in  the  mediastinum. 

6.  Tli«  »kiu,  eapeciuUv  of  the  ihtoat  and  chest. 

Aparb  from  IocaI  irriution,  cough  mfly  be  purely  "  nervous." 

The  Cunical  VAniKTiEs  of  Cough. — Diseasfs  of  the  Larynx. —  lu 
simple  and  in  membranous  laryngiti8  the  cough  is  commonly  hoarse,  bark- 
ing,  and  imperfect,  ov,  as  is  U8ually  said,  croupv.  In  ailceration  or  thicken- 
ing  of  tbe  mucoua  membrane  of  the  larynx  the  cough  may  be  husky  and 
imperfect,  or  may  be  loud  and  cianging. 

When  a  maliguant  tumour  or  an  aneurvam  prcsses  upon  t!ie  trachea,  or 
involves  the  recurreut  Iaryngeal  uerve,  the  cough  is  oommouly  loud, 
resonant,  und  bnu!sy,  aud  haa  lieen  comparcd  to  ttie  cry  of  a  gander, 

Id  paralysi8  of  both  vocal  conla  the  patieut  is  uuable  to  cough;  in 
abdiictor  paralysiB,  whethur  nnibtteral  or  bilateral,  the  cough  is  unatiected; 
in  adductor  i:varaly8i8  there  is  perfect  cough  combiued  with  aphouia. 

DistascA  vf  the  Lung.^. —  In  hronchitU  the  cough  is  at  tirst  ahort  and 
di-y,  and  uiay  be  painful ;  as  aocretiou  iucreaaea  it  becomea  moist,  and  may 
be  j>aroxy8maL  Severe  paroxy8maI  cough  may  be  present  in  Jibr&id  phthisu, 
andj  more  characteri8ticaUy,  in  Ironchiectnsis.  In  phthisia  cough  is  one  of 
the  eai-ly  8ymptom8,  At  first  it  is  dry  and  liacking ;  later  it  bSsonie«  loose, 
nnd  is  uttende<i  \vith  muco-puru!eut  or  purulent  espectoratiou.  MTiien 
cadties  develop  the  cough  tnay  become  paroxy8mal,  and  is  often  most  severe 
in  the  morning.  Occasionally  advanced,  and  even  eidvanuin^,  phthisia  may 
be  present,  with  eutire  or  ahnost  entire  abaence  of  cough.  Tliis  occurs 
especially  in  lunatic  patienta.  In  pneumonia  the  cough  is  frequent,  short, 
d^,  restnuned,  and  aasociated  with  severe  pain  in  the  side.  In  ucuto 
pleurisff, con^h  is  U8ually,  but  not  always,  present.  It  is  seldom  so  distress- 
ing  as  in  aciite  pneumouia. 

The  paroxy8mul  cough  of  pertussis  is  very  characteristic.  A  seriee  of 
coughs  follow  eacli  other  so  rapidly  tliat  no  inapiratiou  can  occur.  The 
patieut  becomes  cyano5ed,  the  veins  of  the  forehead  and  ecalp  become  dis- 
tended,  the  eye8  become  pronunent>  and  the  tongue  is  often  protruded. 
Bleediag  from  the  uose  may  occur.  At  last  a  sudden  iD8]>iration  takea 
plače  with  a  lomi  \Thoop.  Tbis  may  be  foUowed  Jiiimediatoly  hy  a  second 
or  by  Beveral  series  of  coughs  and  whoopa  before  the  paroxy8m  is  ovei'.  At  the 
end  of  the  paroxy8m  a  quantity  of  umcns  is  generally  exi>elle{i  \vith  some 
violence,  and  in  young  children  vomiting  is  uauaL  IJuring  the  paroxy8m 
the  child  seizes  hold  of  its  nurse  or  of  some  piece  of  furniture  for  support,  in 
order  to  give  purcbase  to  the  ftoce.ssory  muscles  of  reapiration.  In  pertuasia 
the  cough  is  apt  to  be  most  troublesome  at  night. 

Knlarg€>d  glands  at  the  root  of  the  lung  may  give  rise  to  very  severe 
and  i>eraistent  coughing,  sometimes  {>aroxysuiul  in  character,  either  by 
pressure  on  a  bronchus  or  by  irritation  of  branches  of  the  vagus.  When 
symptomH  of  pressure  on  a  brouchus  ai-e  aljsent  it  ia  often  ditlicuit  to  make 
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out  tho  cause  of  ihc  cougli.  Eustnco  Siuith  hos  called  attention  to  u 
phy6ical  sign  ofteD  met  with  in  these  ca8e&  If  the  child  is  iiiade  to  Lhrovv 
the  head  as  far  bjick  as  possible,  a  bniit  is  heard  on  auscultiitiou  over  the 
mauubriuiu  st*irni  wluch  disappeare  when  tlie  head  is  brouglit  forwjird  agaiu. 
He  atthbutes  the  murniur  to  pressure  ou  the  left  ionoinlnate  veiu. 

It  mU8t  never  be  foi^otttju  tbut  ihe  irritutioD  of  the  pulmonar^  brancbes 
of  the  vagus  giving  rise  to  cough  mn^  itself  be  &ecoudary  to  some  other 
conditioD;  fur  exauiple,  measleflj  typhoid  fever,  or  eome  obher  infectious 
disease;  to  clironic  heart  diseaae  or  to  Bright*8  disease. 

JHsMtsea  of  tke  Hmrt. — Pcricarditis  ia  soinetime«  attcnded  by  a  hard 
pednful  cough.  Valvular  disease,  aud  especially  niitral  stenofus  and  mitral 
incompetencG  during  the  stagc  of  failing  compeneatioa,  are  accompauied  by 
cough,  often  with  watery  or  blood-atained  expectoration. 

Aneurysm  of  the  aorta  may  give  rise  to  very  distreasing  cough,  either  by 
direct  pn^ssuro  on  trucbca  or  bronchus,  or  by  irritation  of  the  recurrent 
lBryngeal  nerve. 

Any  condition  in  whi(.'h  the  heart'8  action  ia  feeble,  and  where  con- 
eequently  the  circulation  through  the  lung  is  carried  on  imperfectly,  may 
give  rise  to  a  troublesome  cough. 

Pisciises  of  the  Ahdominai  Viseera, — The  "atomach  cough"  aaaodated 
with  indigestioD  bas  ali'eiidy  been  mentioned.  The  exiBtence  of  a  Irue 
"  atomach  cough  "  hus  U^en  doubted,  and  it  umy  be  admitted  that  such  ti 
diagnoeis  mar  IegitiiuHteIy  be  regarded  \vith  aomc  scepticLsm.  Id  mauy 
caaee  of  tlie  Idnd  the  cough  api>earB  to  be  due  to  pharyngeal  irritation 
associated  witb  the  d}'spepaia.  Tbe  irritation  produced  by  entozoa  is  suid 
oocaaionallj  to  give  rise  to  cough.  Cough  may  i«  preuent  in  pathological 
conditious  of  the  ovahes  and  tut)ea,  and  pregnancy  is  also  regarded  ae  au 
occasioual  c^iuse. 

AVrcoim  Coutjh. — Tlie  term  "nervous  cougli"  may  lie  apptied  to  ali 
forma  of  cough  in  which  no  cause  of  local  irritation  can  be  dificovered. 
Nervous  cough  may  be  a  mere  habit,  more  annojing  to  the  hearer  tbau  to 
the  subject.  Ita  occurronce  is  often  aasociated  with  emotion,  particularly 
the  emotion  of  speaking  in  puhlic.  Some  forms  of  nervous  cough  ba\e 
«Iready  been  referred  to. 

Ht/sterical  rour/h  is  comparativelv  common  in  cases  of  hy6tena.  It 
maj  be  ver}'  severe  aud  pcr9iatent>  and  give  rise  to  serious  apprehensions  us 
to  the  condition  of  the  lungs. 

The  ptriofiical  night  cough  occurs  in  cluldren.  The  cough  comes  on  in 
poroKjHms  about  the  middlo  of  the  night.  and  may  last  for  several  houra. 
It  is  probubly  often  due  to  irribtfcion  of  the  vagus  by  cnlargcd  lymph  nodes. 

About  tho  tirne  of  pui>rrt>j  a  loud  barkiug  cough,  roeurring  at  &equent 
intervala,  ia  not  unoommou  in  boy8  of  neurotio  constitution. 

DifJtjnotis, — Some  foruis  of  cough,  such  as  tlie  cough  of  pcrtussis 
or  of  auenryRin,  are  very  characteristic,  and  maDy  more  are  eaaily 
tnced  to  their  origin.  The  difficulty  in  diagnosia  ia  grvatcst  where  no 
obnotu  digeafle  of  the  pharynx,  laiynx.  trachea,  broncld,  or  lunga  can  be 
made  out,  nor  of  the  heart  or  aorta.  Suub  caecs  should  not  be  too  quickly 
aet  down  ne  nonouH.  Kofteated  ciamiuation  should  be  made  of  oll  possihlo 
ntee  of  lc<cul  irritjitiou.  In  children  the  eara  and  the  naao-pbarynx  sliould 
be  carcfuUy  exumined,  and  the  i>oasibility  of  cnlargemeut  uf  glauds  of  tho 
tracheo-bronchial  group  inuat  be  borno  in  mind.  The  family  history  should 
ulao  be  in({uin.Hl  into,  efl[XKially  with  reference  to  any  tendcncy  to  tuber- 
culottis  or  neuroms.  Hy8terical  coug!i  mav  be  pre«eut  in  either  children  or 
aduito.     In  womeu  the  powibility  o\'  pri-gnaucy  or  of  pelvic  diseaae  being 
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responaible  luust  he  coueidered.  Tu  adults.and  especially  iii  elderly  patienU» 
aaj  evidence  of  feeblcnees  of  the  circnlation.  eucli  iis  weaknes8  of  tlie  pulsc 
or  (Kildneaa  of  the  extremitie8,  is  of  iinjTOrtJince. 

2'reatment. — The  treatment  of  coiigh  dne  to  diseaees  of  the  re6i>iratory 
oryauH  or  of  the  lieart  aiid  uortu  will  l>e  found  detailtfd  uuder  the  appro- 
priate  headings.  Excluiliug  these,  the  tliroat  will  frcfiueatlv  be  found  to  be 
the  scut  of  irritation,  and  pharyDgitis,  enhi.rgc<l  tousils,  ur  eloai^dted  uvuhi 
wiU  require  local  treatiaeut.  Gr^urgles,  HprayB,  pigmeots,  pa^tilies,  are  uU 
useful  in  euitable  caaes.  Tlie  great  benefit  often  to  be  derived  frora 
coQ8titutional  tretitment,  sea-batliing,  and  an  outdoor  Ufe  is  not  alwaya 
8utticiently  recogaised. 

Inhalationa  are  of  vahie  when  the  irritation  proceeds  from  the  larynx, 
and  the  use  of  the  brouchitis  kettle  and  copious  warui  alkaliue  drinks  aro 
most  valuable  adjuvants  iu  ali  conditlons  where  the  cough  is  aggravated  by 
scautiness  or  vi9cidity  of  the  expectoration. 

"  Ear "  cough  u8uaUy  disappeara  imtiiediately  on  the  remo^'al  of  the 
caiise  of  the  local  irritation,  often  a  plug  of  wax  or  a  foreign  l>ody,  such  aa 
a  bead,  inserted  in  the  ear  by  the  pntient. 

"  Stomach  "  cough  is  to  be  treated  by  a  suitable  dietary,  and  the  use  of 
gastric  sedatives  such  as  bismuth  and  hydrocyamc  acid. 

The  barking  cough  of  puberty  is  best  treated  by  a  plain  but  sufficient 
dietary,  activc  out-door  escrcise,  earlv  houra,  and  the  use  of  tonics.  Sir 
Andrew  Clark  wjis  in  the  hubit  of  urdering  the  8yrup  of  the  bromide  of 
iroD,  with  siiiall  doses  of  arsenic. 

The  dnngcr  uttending  the  indiscriminate  and  injudicious  use  of  Bodativcs 
and  Durcottcs  (e8pecially  opiates)  in  the  treatment  of  cough,  and  the 
disaetroua  con8equence8  which  may  reeult  in  young  children  and  elderly 
patients  especially,  are  pretty  geuemUy  recogniseti  Nevertheless,  it  must 
uot  be  forgotteu  that  severe  and  prolonged  coughing,  cougliing  out  of  ali 
proportion  to  the  amount  of  the  expectoration,  if  uurestrained,  involves  a 
great  strain  on  the  lung,and  inay  resultin  seriousiniscbief  to  the  lung  tissue. 
Where  a  sedative  is  retjuired  small  doses  of  chlnral  or  of  the  brouudea  aro 
often  preferable  to  opiates.  Children  are  not  infrequently  kept  awake  by 
an  irritative  cough  whioh  can  l»e  at  oncc  relieved  by  a  fe\v  grains  of  chlond. 

The  bromides  are  of  vahie  in  ali  foi-ms  of  paroxysmal  cough,  and 
ammoniuDi  bromide  hae  long  been  the  favourite  reniedy  in  pertusais.  Home 
cases  of  pertussi»  are  grctttly  reUeveil  by  antipyriu  iu  doses  of  about  1  grain 
for  each  year  of  the  child'8  age. 

In  elderly  patients  a  chrooic  cough  associated  ^vith  slight  bronohial 
catarrh  or  congestion  of  the  bases,  and  which  has  failed  to  benefit  by  the 
nsual  remedies,  will  often  disappear  under  a  conrse  of  digitalia  in  small 
dosea.     Strychnine  is  also  of  vahie  in  some  of  these  caeea. 


Cranlal  Nerves. 

These  waU,  for  convenience,  be  considercd  as  follows : — 


Group  L 

a.  01factory.     See  Noee. 
h,  Optie.     See  Optic  Nerve 

and  Ketiua. 
C.  Third,  fourth,  aud  8ixth. 

See  Ocular  Muscles. 


Gboup  II. 

a.  Auditoiy. 
h.  Faciat 
C.  Fifth. 

d.  Glos3opharyngeal. 

e.  Hypogloeaal. 

/.  Spinal  Acces8ory. 
g.  \ngu8. 


\ 
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DKriNlTiON. — CretiniHUi  (congenital  m)*iciidema)  is  the  peculiar  condition 
of  aireated  bodilj  and  menUl  growth  and  development,  wilh  increaaiug 
deforuiity  aud  debilitv,  whio.h  results  from  a  congenital  deficiencv  of  thjroui 
BocreCiou  duo  eitLer  to  abaonce  of  the  gland  or  to  Bome  inorlnd  chauge  iuttr- 
feriug  with  itH  funclion. 

The  name  is  alao  generalljT,  aud  perhaps  coavenientIy.  appUed  to  the 
casee  where  defectiTe  action  of  the  tbjroid  begins  in  early  childhood 
(javenile  myxri-dema). 

Causation. — That  the  essential  cause  of  cretiniem  ia  deficiency  of  the 
tlivniid  s«'tvtinn  is  iiow  au  uccepted  fact.  The  morbid  influem-es,  ho\vever, 
vbich  lead  to  disease  or  atrophr  of  the  thyroid  gUod,  aud  thus  al>olish  its 
aecretion,  are  stili  to  a  large  ext«nt  unknown.  Thej  are  probably  dilfereut 
in  the  endenuc  and  sporadic  fonus  of  the  disease. 

Endemie  cretinUm  is  generali^  met  with  in  mountainous  di8triet&  It 
is  alvvavB  aasociated  in  diatribution  with  endenuc  goitre,  aud  a  large  pro- 
portion  of  deaf  and  dumb  ctiildreu  are  found  in  the  same  districts  and 
familiea.  The  causc  of  thesu  three  eouditions  is  m-ideatlr  the  sauie,  aud 
is  kDown  to  be  preaent  in  the  drinkinL'  water.  It  ifl,  in  ali  probability,  a 
micro-organiam  (Kocher),  although  thia  lias  not  yet  been  abaolutely  prored. 

Ali  inquirieB  iuto  the  priuiary  cause  of  sporadic  erelinism  have  Mtherto 
had  ouIy  negative  results.  The  disease  Tery  often  occurs  iu  large  and 
othenviae  lioiilihy  fauiiUes.  Two  or  more  cases  are,  however,  souietimes 
found  io  one  family,  aud  it  is  aUo  not  very  uncoumion  for  caece  of  in- 
faatilism,  atlinndroplaaia,  and  otber  forms  of  dwarfing  to  be  present  among 
the  brothers  aud  sisters. 

In  caaes  of  juvenile  m^zcedema  there  is  often  a  historj  of  one  of  the 
infectious  discasee  baviog  occurred  ahoTtly  befure  tbe  symptoma  were 
noticed. 

DiSTHlRUTtON. — Kndemic cretioiam  is  abnoet  unknowu  in  Great  Bhtain, 
but  a  few  cases  aro  to  be  met  witli,  eapecially  in  lJurby3hire,  Soiuersetahire, 
Yorkaliire,  and  "VVestmoreland.  It  ooctirs  to  a  conaidcrable  extent  in  the 
mouutaiuous  regions  of  Europe,  eepeciaUy  in  Switzcrland,  France,  and  Italy, 
and  bas  been  reported  as  prevalent  in  various  i>arts  of  North  and  South 
America.  Chiua,  India,  Madagaflcar,  etc. 

Sporadic  cretiuism  is  a  compamtiveIy  rare  disease,  bnt  casee  of  it  harc 
been  reported  from  noarIy  ovory  iiuarter  of  the  world.  There  aeems  no 
reaaon  to  connect  its  oocurrence  >viti»  the  phy8ic«l  cbanicters  of  the  district 
in  which  it  is  found. 

Desciuption. — /tj/rtnr//. — Eveu  in  severe  casee  of  cretiniam  there  seoms 
to  be  very  littte  wrong  witb  tlie  child  at  birth.  If  tbe  mother  is  observant, 
bowever,  »lie  hi>ou  uuticea  tbat  tlie  baby  is  backvard  and  apathctic — cryifig 
and  laughing  verr  little,  and  that  the  l>oweIs  are  ob8tiuatoly  constipaiod, 
aho  often  that  tho  tongue  Hoems  too  Urge. 

On  oxamining  the  iufant  cretiu  we  aro  etruck  by  hta  putry,  eipreasion- 
lom  fice  and  wrinklod  forehead  (Fig.  I),  and  on  meoflurement  be  is  found 
to  be  nnd*rT^rown,  although  as  yet  there  is  no  noticoablo  disproportion 
bttween  the  inink,  Iiuad,  aud  liniba.     His  haniU  are  ohuructeri»ticaUy  broad 
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and  short.     The  temperature  is  subnormal.     Tlie  thjroid  is  generally  absent 
in  sporadic  cases,  wliile  in  the  eudemic  form  there  is  usuany  a  coitre. 

Chitdhood  and  Vouih. — Aa  the  child  grow8  older  his  development  lags 
behiud,  and  the  characteristic  cretinous  appearance  leconies  steadilj  moro 
etrilang.  The  rnjKcedematcus  8weUing  increases  in  tlie  face  aad  elae- 
wliere,  ihe  beUy  becomes  more  ])rotitineut,  aud  iiuirked  lo»"do8is  develops. 
Tliere  is  generally  an  umbilical  hernia.  Circumscribed  fatty  Bwellin^ 
appear  above  tlie  clavicles  and  in  front  of  the  asillit*.  The  dr/ness  of  the 
akin  increaaea,  aud  the  hair  ia  very  8canty  aud  dry.  The  fontanelle 
remains  \videly  open.  The  milk-teeth  may  or  may  nol  be  delayed  in 
appearance,  but  generally  they  remain  too  long  in  tlie  gum,  aud  they  mfty 
ali  be  present  even  as  late  aa  tlie  eighteenth  year.  The  child's  gro^ffth  and 
activity  are  grcatlv  interfered  with,  so  that  at  ten  or  twelve  ve^rs  old  he 


often  haa  the  aize  and  the  feeblenesa  of  a  boy  of  three  or  four.  The  men  tal 
eonditiou  in  an  ordiuarily  severe  čase  of  the  disease  is  that  of  imbecility, 
bul  in  alighter  forma  of  the  disease  the  child  seems  merely  backward.  He 
is  dull  and  aputhetic,  8low  of  movement  and  of  apprehension,  but  neat  and 
tidy  in  his  way8,  and  docile  aud  quiet  if  not  teased.  Speech  is  generallj 
long  of  bcing  ttcq»iired,  and  the  worda  used  are  fe\v. 

Adttit  Age. — In  sj>ite  of  their  debility,  cretins  not  infr(>qneully  live  to 
forty,  fifty,  or  even  8ixty  year8  old.  The  atlulL  cretin  8hows  the  diseaae  in 
its  most  marked  form  (Fig.  2).  He  is  generally  about  three  fcet  in  hcight, 
with  large  brachycephalic  head,  thick  dry  redundant  skin,  scantj  coaree 
hair,  and  an  open  fontanelle.  His  trunk  is  stuutcd,  and  he  hns  marked 
lordosia  and  a  promineut  beUy ;  tliere  is  often  also  lateritl  curvature.  The 
limbs  are  short  aud  thick-sct,  with  promineut  hard  musciea.  Tlie  gait  is 
very  feeble  and  waddliug.  The  extreuiities  are  always  cold.  There  is  Uttle 
or  no  pubic  or  axillar}'  hair.  In  the  male  the  e.\temal  genitala  are  lilce 
those  of  a  child,  while  in  tho  female  the  brcflsts  remiiin  quite  undeveloped. 


Menstruution  is  very  late  of  appearing  and  very  irregiilar,  if  it  comos  at  ali. 
In  the  few  caaes  in  which  pregnane^  and  doliverj  hnve  takcn  plače,  the 
infaut,  although  not  mjrxcedeuiatou8,  haa  been  atrophied  or  hjdrocephalic 
at  birth,  and  has  died  soon  after.  The  cretin's  men  tal  condition  doos  not 
improve  as  age  advances.  Although  veTy  dull,  he  uuderstands  and  obdervce 
more  than  he  appears  to,  but  he  has  Littlc 
or  DO  initiative.  Hia  intereata  are  ojc- 
ceedingly  limited.  He  is  8hy,  morbid, 
and  soLtary. 

During  rccent  year8  a  number  of 
slighter  casee  bave  been  deacribed  by 
Herloghe  and  otbers  as  n?ally  instances 
of  crelinism.  although  they  lack  uiany 
of  the  usvial  8yinptom8.  In  tbese  there 
ia  little  boyond  stunt^  growth,  delayed 
cloeure  of  the  fontanelle,  aud  some  de- 
gree  of  mental  dulness.  The  cooBrma- 
tion  of  the  diagnoflis  ia  to  be  aought  iu 
the  marked  improvement  which  foUo\v3 
thyToid  treatment. 

DiAUNosis. — The  t\vo  morbid  cou- 
ditiona  most  iipt  to  be  mi^Uken  for 
cretinism  ai-e  achondroplasia  and  the 
so-called  *'  MoDgoUan "  tvpo  of  im- 
beoility. 

The  resemblanco  which  achondro- 
plasic  dwarf6  liave  to  cretins  at  birtb 
is  in  some  way8  striking,  but  it  is  aduft 
cretins  thej  reaemble.  The  ex  treme 
shortDees  of  liiabs  which  they  exbibit  ia 
notacharacteristicof  crctin  infants,  while 
their  aoft  natural  nkin  and  hair,  their  uormal  temperature  and  meutal  cnn- 
dition,  and  the  peculiar  formation  of  their  hands  (see  "Achondroplasia") 
cnabte  them  to  be  readily  distinguished. 

"  Mougoban  "  imbecUes  reaemble  cretins  in  their  baokwai\lncs8.  their 
fi\3quently  prolruding  tongue,  sc)itity  ilry  liair,  and  dwarfetl  stattire.  They 
differ  in  being  lesa  stunted  in  growth,  in  tbeir  phyeiogQomy.  in  the  sUa\^ 
of  their  banils,  and  in  their  general  api>fiiranco  aud  mental  cbaracteristicn 
(see  "  Idiocy  and  Imljecility. ') 

MoKDlU  Anatomv, — In  th«  endemic  fonn  nt  tht^  dis*'JU«,goitri'  is  piv-**«'nt  iu 
about  75  per  cent  of  tlie  casea,  while  in  tlie  reiuiiinder  tlie  thyroid  is  tibseut. 

In  most  coses  of  sporadic  cretinism  no  trace  of  a  thyroid  can  be 
discovered ;  in  u  few  the  ^land  ia  atrophied,  and  shuws  cirrliotic  cbanges ; 
rardv  there  is  a  cy8tic  goitre. 

Treatment. — Tlie  treatment  of  crutinism.Iiku  tbat  of  adiilt  uiyx<rdenm, 
consists  in  tht>  coulinued  admiuistratiou  of  eome  prepnrntion  of  thyroid 
gluud  by  the  mouth.  Tho  thyroid  of  the  sbeep  is  tliut  generally  use^l,  rnid 
It  mftjr  bo  giveu  raw  or  in  such  form  as  the  Thyroideum  Siccum  or  Liq. 
Thvroidei  (B.P.)  or  vurious  other  drv  preparations.  Oue  of  Ihu  most 
reliable  of  these,  and  one  which  seldom  diaagrees,  consist«  of  the  driod 
coUaid  matter  of  the  thrroid  (Hutchison).  The  doee  mu»t  vaiT  aooording 
to  tlui  ngT>,  mzv,  and  streiigth  uf  the  ]iatiejit,  aud  iiccording  to  the  intervala 
at  which  the  remejJy  is  tulmiuLBtered. 

Tlif  fresti  r»w  tIiyroid  is  probabIy  moreactive  and  trustworlhy  than  any 
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child,  to  begin  with, 


of  its  preparations.     It  luaj"  be  givcn  to  a  yo 

doeea  of  ^  to  |  of  a  glacd  hcice  a  week;  or  ia  double  these  doees  to  an 
older  child  or  adult.  After  some  tirne  one  whole  lobe  maj  often  be  takeu 
couh  tirno  with  ad\'uutage.  It  is  u  curioiiB  fuct  that  the  improvemeut 
in  cases  where  thyroid  is  given  twice  a  \veek  is  jiust  as  coutiuuous  and 
BatiBfnctoiy  as  that  seen  where  the  remedy  is  administercd  in  small  doscs 
dailv  or  every  few  hours. 

OeneraUy,however,it  ia  more  convenient  to  use  one  of  the  manufactured 
preparations,  and  to  give  it  dai]y.  In  a  joung  infant  we  may  begin  with 
gr.  i.  of  the  dried  gland,  m.  ii.  of  the  Liq.  Thjroidei,  or  gr.  \  of  the  dried 
coUoid  niatter.  If  these  dosea  cause  no  iinpleosant  8ymptonis  they  may 
eoon  1)6  iuoreased.  In  adolescent  or  adult  patients^  from  three  to  five  times 
these  doses  uiay  l>e  given  daily  to  begin  \vifch. 

During  treatnient  the  patient  may  go  about  as  usual,  and  no  special 
diet  is  reqwirod.  T!ie  tctni>erature,  weight,  gTowth  and  general  healtfi 
must  be  clo9ely  watched.  Should  the  patient  become  feverish,  and  8how 
signs  of  sickness,  headache,  etc.,  this  indicatcs  roat  in  bed  and  a  diniinntjon 
of  the  doso.  Often  after  some  weeks  or  nionths  au  increase  of  the  doae  is 
nece88ary  to  maintoiu  the  improvement  8ati8factorily. 

In  treating  udolescjcnt  cretins  it  is  very  iiuportant  to  provcnt,  if  possibiei 
the  bending  of  the  legs  which  is  apt  to  follow  their  greatly  increased 
acti\'ity.     For  tiiis  puq)ust;  they  should  be  madc  to  lie  as  much  as  possible. 

Thb  Resui.t  of  TKEAT.VKNT. — "VVhen  thetreatmentiscarefullj carriedout 
rapid  and  contiuuous  iiuprovement  results.  The  temperature  rises  to  and 
remaina  at  the  nonual  leveL  Tho  unnatural  8weUing  quickly  diaappeara 
from  the  face  and  other  parts  of  the  body.  The  features  lose  their  unnatural 
thicknoss  and  becoino  more  mobile,  and  the  eye8  look  much  brighter.  At 
the  same  tirne  the  tongue  ceasea  to  be  protruded,  the  voico  liecomes  less 
guttural,  and  the  child  no  longer  snores  at  night.  The  atxlomcu  dimiaishes 
gTeatly  in  circumfereuce,  and  if  an  umbilical  nemia  is  present  it  disappears. 
The  fatty  3\yelling8  also  vanish  at  an  early  stage  of  tho  treatment 

The  skiu  loses  its  hai-sh  and  dry  feeling  and  1>ecomefl  soft,  and  the  cheeks 
8how  tt  natural  flush.  In  young  paticnts  the  hair  falls  out>  at  first,  in  con- 
siderablc  quautitie8,  but  is  soon  replaced  by  a  uew  crop  which  gro\v8  more 
rapidlv  and  is  softer  and  often  of  a  dilVerent  shade  of  colour. 

At  tirst  there  is  a  considerable  lu«a  of  weight,  with  a  relaxed  condition 
of  the  muBcles  and  ligaments,  but  in  the  course  of  8ix  months,  if  not  bofore, 
the  patient  gains  flesh  con8iderably.  The  limbs  also  become  firm  and 
strong,  and  the  liack  straighter  and  more  Bhapely.  ITie  retarded  evolution 
of  the  teeth  is  activoly  resumed. 

The  gro\nh  of  the  skeletan  is  perhaps  the  most  striking  change  of 
ali.  It  begina  at  once  and  procoetls  rapidly.  The  patient  often  gains 
2  in.  in  height  within  the  first  t\vo  months,  and  may  make  as  much  as 
6  or  8  in.  in  the  firet  year.  After  that  the  rate  of  growth  diminishea  and 
approximate8  to  the  normaL  Tlie  appetite  is  greatly  increased  by  tlie 
treatment,  and  tho  lwwels  generaUy  l>ecomo  rcgular  in  action.  The  mental 
improvemeut  wliich  occura  is  apt,  at  first,  to  \y&  greatly  overestimat«!  l)y 
the  parents,  Ijecause  the  child  looks  so  much  brighter  and  his  movements 
are  so  much  Uvelier  tlian  before.  Within  Kix  months,  howcver,  there  is 
unmistiikablc  advance,  and  this  continues  and  increases —  the  better 
uourished  brani  becomirig  increasingly  aiiMible  of  work.  The  children 
become  more  inquisitive,  more  indei>endent  and  enteri>riaing.  and  mox'e 
incliued  to  do  things.  Tliey  lose  their  Hhy,  niorose,  seU-centred  disposition, 
and  become  biight,  happy.  childlike,  and  sociable. 
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In  the  milder  cases,  the  Birears  of  bodi)y  gronth  are  soon  fuUy  mnde 
up,  and  the  state  of  Ihe  intellect  approacheo,  if  it  never  i)utte  reaches,  the 
normaL  In  a  certain  proportion  of  cases,  however,  Mrhile  the  hodil)' 
recoverj'  is  more  or  leaa  complete,  the  child  remains  a»  imbecile. 

Id  adolescent  cases  (from  Bi^teen  to  tnent^-five  jears)  the  improTement 
is  ii-erjr  great,  but  a  oonsideiuble  dcgree  of  deforniity  remains,  owiiig  to  the 
lower  limbs  not  growing  in  proportion  to  the  rest  of  the  Itodj".  There  is 
aiso,  at  this  age,  a  atrong  tendonc^  for  the  legs  to  becomc  much  bowed,  and 
this  is  eitremely  difficult  to  prevent. 

In  adults  (after  about  tlurtj)  the  effect  of  treatment  is  much  lees.  In 
tbem  there  is  usuaUy  a  grovrth  of  one  or  two  inches  during  the  first  few 
montha,  and  none  after.  The  appearance  of  the  fnco  improves  greatly,  men- 
Btmalion  becomes  more  or  leas  regular  and  the  hreasts  eularge.  Even  at  this 
age,  howevcr.  ihe  treatuicnt  is  aavantageous  bccausc  of  the  grcjit  inipi-ove- 
ment  whie}i  it  causes  in  lliu  {laticuts  general  heallh,  and  especiall}''  iu  his 
Ikappiness.  Althougl\  he  stili  remains  a  child  in  mind  and  a  dwarf  in  body, 
be  b^;ins  for  the  first  tirne  to  take  an  active  pleasure  in  seeing  and  doing 
thiogs  and  In  asaociating  with  otlier  (»eople. 

LITERATURE.— 1.  Boukskviuj.  Ardiiva  dt  nnrofogu,  Ko.  i,  188«,  p.  187  ;  Prn^* 
m4L  1$&6,  p.  370;  Pngns  mAL  18»0,  ik  149.— 2.  B»Ajrwr4.L,  Btkom.  AOtu  of  Climcat 
MUiebu,  roL  L,  Edinlmrgli,  ISM ;  "Tlu  Tbrniiil  TrraLnieut  of  MyxiMlL-iutt  Aad  Spiradle 
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Criminal  RespOnsibinty.— In  holding  a  persou  reeponsihte 
(i.e.  liable  to  piinishment)  for  his  misdee<ls  the  lav?  reets  on  two  assumptions 
or  poetulatoii  reganting  human  I)eing8.  These  are  (1)  that  Iho  in<iividiial 
can  distinguish  between  "  right "  and  "  wroDg  "  in  the  conci-ete  caee ;  aud 
(2)  that  he  is  possessed  of  wilI-power  ftdcquate  to  control  his  impulses,  and 
tooonlTol  tbein  in  the  light  nf  that  knowledge  of  right  and  wrong.  The  law 
prtšume*  these  capacities  to  Ijc  preseul — presumos  a  man  to  be  »ane  accord- 
ing  to  thta  standard.  \Vhere,  however,  it  can  bo  established  that,  oning 
to  menLal  tn6rmity,  theee  capacities.  or  either  of  them,  are  lacking  in  any 
indiviihtat.  the  general  rule  of  rc8ponaibiHty  is  relaxed.  If  a  criminal  aot 
be  unmi«itakaiily  the  re«;ult  of  in3anity  iu  tlie  perpetrator,  tho  acouBed  is 
held  to  l>e  uot  rvajtonsible  tlierefor. 

The  deciftion  of  the  que8tion  vrhether  an  accnsed  person  is,  on  tlie 
grrjtind  of  tnftanity,  to  be  exempted  frdiii  n'Hpoiiftibility  for  an  act  with 
wlucli  he  is  cliarged,  is,  of  eonrao,  the  function  of  the  jury,  undcr  diroction 
of  ib«  judgc.  But  it  is  the  duty  of  the  medical  expert  to  assist  thcra  in 
coming  to  a  riglit  verdict  in  tlie  umtler.  It  is  the  purpose  of  Ibo  prcftent 
article  luftvlv  tn  indicate,  for  the  guitlunce  of  miMlical  Antneases,  the  stand- 
poiut  fnjiu  whi<:h  tlie  nintt^r  will  Ihj  inviy*ligated  judiciaUy  by  setting 
forth  the  Renerally  accepted  criteria  of  Itgal  inauutj.    This  article  doos 
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not  attempt  to  follow  the  controversy  l}etweeii  niedical  and  legal  authorities 
aa  to  \vhat  de^ni>o  or  \vhat  forma  of  inental  deraugeiuent  ought  to  exempt 
from  i-esi>nnsii>ility  for  crime. 

The  authoritative  atateinent  of  the  Iaw  of  Knglami  bcaring  ou  criminal 
respon8ibility  is  to  be  foimd  in  the  an8were  of  the  supreme  judges  to  the 
question3  submitted  to  theni  hy  the  House  of  I»r(l8  in  1843  (coiiiraonly 
known  aa  "The  Rulea  in  MacNaughton'8  Čase,"  4  St.  Tr.  N.  S.  847).  Tlie 
leadiiig  feature  in  thpse  niles,  as  compared  mth  tho  \*iews  previonsly 
enuneiated  by  legal  autljorities  in  En^land,  wajs  the  repudiation  of  a  know- 
ledge  of  rigbt  and  wrong  mercly  in  the  ahstra&t  as  any  test  of  samty,  and 
the  BtUjetitution  of  the  que8tion  whether  the  accused  at  the  tiine  of  the 
act  wa8  labonring  under  Buch  a  defect  of  rearon  from  disease  of  the  mind 
aa  not  to  know  the  nature  and  qnality  of  the  particular  act  he  wa3  doing. 
Baron  Hume  (in  liia  Scottish  treatise  on  Crirms,  i.  p,  37)  had  put  the 
mattcr  thus :  "  The  question  must  lxi  relative  to  the  particular  act  done, 
and  the  accuaed'a  kuowledj;o  of  the  situation  in  wluch  he  did  it,  Did  he 
aa  at  that  moment  understand  the  evil  of  what  he  did  ?  AVas  he  impreased 
with  the  conaciousneas  of  guilt  and  fear  of  puniahment  ? "  The  EngUah 
judges  followed  the  Scottish  authorities  l>y  laying  it  down  that  the  inquiry 
must  be  dii-ected  to  the  accn«ed's  mental  atate  in  relation  to  the  particular 
act  done. 

To  eatablish  a  defeiice  on  the  ground  of  insanity,  therefoi-e,  it  muat  be 
clearly  proved  that  at  the  time  of  committiug  tlie  act  the  accused  was 
labouring  under  auch  a  defect  of  i-cason,  from  disease  of  the  mind,  as  not 
to  know  the  nature  and  tiua1ity  of  the  act  he  wa8  doing;  or,  if  he  did 
kaow  it,  tliat  he  did  not  know  he  was  doing  what  waa  wrong.  "  If  the 
accused  wa8  consciotia  that  tlie  Hct  wai5  one  which  he  ought  not  to  do,  and 
if  the  act  was  at  the  same  time  contrary  to  the  law  of  the  land,  he  is 
puniahable." 

If  a  peraou  under  an  insauo  delusion  as  to  existing  facts  commits  a 
criminal  otfence  in  consequcuco  thereof,  he  is  not  nece8sarily  freed  froin 
responsibilitj  on  the  ground  of  iu8anity.  Much  depcnds  on  the  nature  of 
the  delusion.  Tho  accu8od'8  responsibility  is  to  be  determined  by  con- 
sidering  whether,  aesuming  as  real  the  facts  with  regard  to  which  tl)e 
delusion  esists,  there  wouId  or  \vould  not  be  legal  justificalion  for  lila 
conduct.  Thus,  if  under  thfi  influence  of  IiLs  delusion,  he  aupposes  another 
man  to  be  in  the  act  of  atterapting  to  take  away  his  life,  and  he  kills  that 
man,  as  he  auppase«,  in  .self-defence,  he  wouId  lie  exempt  from  puiiishment. 
If,  on  the  othcr  liand,  hia  delusion  was  that  a  man  had  only  injured  him 
iu  reputation  or  forLune,  and  he  kilknl  hitu  in  revenge  for  Bueh  supposei.1 
injury,  he  would  bo  liable  to  punishment.  Thia  atatemcut  of  the  law  given 
by  the  Engliali  judgos  lias  not  conimended  ilsclf  to  medical  men.  As  a 
test  of  re8pon8ibiUty  it  appeara  to  Ije  vitiated  (aa  Dr.  Maud8ley  point«  out) 
l)y  the  asBumption  that  a  man,  having  an  insane  delusion,  has  the  power 
to  think  and  act  in  reganl  to  it  Teasonah{y  ;  that  at  the  time  of  the  offeuce 
ho  ought  to  have  and  to  esercise  the  knowledge  and  self-control  whic]i  a 
»ane  man  would,  were  the  facts  with  respect  to  which  tlie  delusion  esiats 
real.  It,  however,  atanda  as  authoritative  iu  the  law  of  England ;  hnt, 
fortunately,  it  haa  not  been  very  logicalIy  applied  in  actual  eaaes.  It« 
corrective  is  probably  suppHed  by  the  more  general  nile  of  reference  in 
each  čase  to  t!ie  accused's  knowledge  of  right  an<l  wrong  in  regard  to  the 
particular  act.  In  Scotland,  on  the  other  hand,  it  haa  been  judicially 
recogniaed  that  a  man  may  be  entii"ely  insane,  and  yeL  may  know  vvell 
enough  that  an  act  which  he  is  doing  is  forbiddeu  by  the  Ia\v  of  the  land. 
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If  a  man  have  not  a  sane  miud  to  apply  hia  knowte<l^e,  the  mere  int«llectnal 
apprehension  of  an  injunction  or  prohibition  may  stimulate  his  mind  to  do 
an  act  simplj  becauae  it  is  forbidden,  or  not  to  do  it  becauae  it  ia  eujoined 
(Lonl  Mnncreiff  in  ctise  of  Miller,  1874,  3  CoTiper'8  JUports,  16). 

Tl»e  "  Rules  in  MacXaii|;;hton's  Čase "  do  not  deal  with  the  Buhiect  of 
morai  insanittj.  For  long  tlie  Courts  rigtdly  refused  to  recognist«  aucn  fomi 
of  meiital  deraii^einent.  Rut  moral  iiv/ianity  (lueaiiiiig  by  tliat  temi  meiital 
derangeinent  in  w]iich  disoitler  of  the  moral  faciilties  is  more  pronounced 
than  disorder  of  the  intollectiiol)  is  nmv  nndoubtedly  accepted  in  tht* 
British  Couiia  as  freeing  from  responsibilitj  or  mitig&ting  pimishment 
Hceonling  to  the  cireumstanci^s  of  the  ease,  Furthcr,  wefiknes&  uj  mind  of  a 
lesser  degrce.  nol  sucli  as  to  freo  entirely  from  re8ponBibility,  is  held  either 
to  warnint  Ieniency  in  punishmont,  or,  it  may  be,  to  jiistify  a  vei*dict  of 
sometiiiii^  less  than  tlie  fuU  crinie  cliarged,  e,ff,  of  raanslaiightei'  or  culpable 
homicidc  instead  of  miirtler. 

If  iut<aiiity  be  proved,  the  quostion  of  responBibility  is  not  affected  by  a 
ooDsideration  of  what  wa8  the  caitse  of  the  disorder.  The  £act  tliat  it  vras 
oocasion«)  by  aocuHeds  own  acts  (dninkenness  or  other  escess)  ia  uot  of 
con8equence.  lulosication  does  nol  free  from  i-eapon8ibility ;  in&anity 
brought  on  by  dninkormess  wiil.  Where  a  person  killed  anothor  under  a 
"momentary  hatlucination  induced  by  drunkenness,"  it  wa8  laid  dovn  in 
ft  Scottish  čase  that  the  jury  might  acquit  of  murder  and  couvict  of  the 
ininor  crinie  of  culpable  homicide  (Ilol)ertson  or  Brown.  1686,  1  'Wlute'a 
JiipcffU,  93). 

Pre8enlly  existing  bt»anity  may  Ijar  cnminal  prf)cetMlinga,  ln?fore,  at,  or 
ofter  trial.  In  such  a  čase  it  is,  of  cnui-se,  the  fireacnt  mental  condition  of 
the  ncciisi'<l  ihat  tho  medical  wilncss  must  spea.k  to ;  and  theivtoi-e  an 
examiuation  of  aocused  ought  to  be  made  as  8liortly  as  praclicable  before 
the  inqniry — on  the  same  day,  if  poesible.  In  Scotland,  where  insanity  is 
pleaded  in  bar  of  trial,  the  facts  to  bo  established  (before  a  judge  ^^'iLhont  a 
jiirr)  ure  that  tho  accused  ia  pre8ently  inaane,  and  incapable  of  giving 
intelligcnt  instnictions  for  his  defence. 

LITKIUTUltE.— 1.  8«c  STBmKKH  Hut.  CVim.  lam,  a.  ju  ICO;  Digeat  Cnm.  Late.  n. 
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..>  ^frntni  Dimvm^  p.  88.-0.  W(hid  Rehto)«  od  Lunaiq/,  pp.  8S5  ti  m;.     MvnomanU  Sam 


■ 


C  rO  U  P  •      See  DiPHTnERIA.  LABrNCITIS. 

C  ry  stal  1 1  n  e  Le  n  s .    Sre  I.ens. 
Curettage,  Uterine. 


ivdicationh 
Tecbkiqub 


412 

413 


DaNOKRS  AXD  CoKTRA  -  lM)tCA- 

TiosH 414 


It  is  Dow  tirty  ycar8  einco  H<!-camJer  adviaed  the  scrupiug  of  thu  iuaide 
of  thu  tii«rus  with  a  sort  of  acoop  with  sub-acute  edges  in  cases  of  metror- 
rhagia  from  "  intmuteriue  fimgofiitiea";  bnt  discotirnging  and  even  fatol 
result«  foUowed  thifl  firet  uhc  of  the  curctte,  and  it  was  not  till  1865  that 
.\f&rion  Sims  ventured  to  characterise  the  openitiou  iia  a  prnctice  "  uow 
reco^oiBed  aa  Icgitimatc;"  Sius'  curctt^;  waa  a  aharp  one,  and  so  vraa  tho 
spoon  cnrette  of  Simon  introduced  in  1872;  but  the  blunt  iustnimunt 
inveuted  by  Thoraaa,  and  populariaed  in  this  coantry  by  Mundi^.  by  it« 
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almost  complete  safety  did  a  great  deul  to  establiali  the  curette  iii  the 
favour  of  the  profeesion.  Its  chief  uee  wa3  as  a  moans  of  diagnoeis.  Sinoe 
187S  t!ie  sphere  of  uaefuliieas  of  the  uterine  curette  has  been  enormouslj" 
vridened ;  sharp  and  blunt  and  fliishing  instrumcots  are  cmplojed,  and  the 
opcration  of  curettage  ia  looked  upou  as  one  requiring  čare  and  akill,  and 
not  siuiplj"  as  a  trifUug  diaguostic  method  which  coidd  bo  safeiy  carriod  out 
on  the  coiisulting-rooiu  couch. 

The  Ini>ications  for  curetlage  uiay  be  divided  into  therapeutic  and 
diagnoatic ;  and  of  those  the  former  are  nowadays  regarded  as  the  moro 
importaut,  and  svili  be  considered  first. 

Thtrapeutic  Ušes. — (1)  Htevutrrhagt  from  the  cenital  organa  is  one  of 
the  commonost  and  most  fuUy  establiahed  uaes  of  tne  curette.  Tlie  bleed- 
iug  may  t^e  from  the  cervLx  uteri,  or  even  from  the  vaginal  waUs,  as  in  čase« 
of .  malignant  diaeaae  of  these  parts,  aud  tben  the  curett«  acta  oulj  as  a 
palliative;  in  the  great  niajority  of  caaea,  liouever,  the  hiemorrhage  is  from 
the  body  of  the  uterus.  and  ourettage  is  at  auy  rate  exj}ected  to  be  curative. 
Uterine  corporeal  hiemorrhage  may  be  due  to  retained  prodticts  of  concep- 
tion,  as  after  an  incomplete  abortion ;  then  the  cavity  may  be  cleared  out 
with  the  index  finger,  which  is,  uuder  the  circumstJiuoes,  the  best  curette ; 
but  if  the  cer\'icftl  caual  has  closed  and  the  blecdiug  continues.  notwith- 
standing  the  lupae  of  some  dayH  or  wecks,  then  diluUition  aud  a  thorough 
curetting  of  the  interior  will  be  needed,  for  decidual  remains  are  ofteu  very 
firmly  fixcd,  and  need  not  be  of  much  size  in  order  to  set  up  a  ^reat  amount 
of  hiemorrhage.  Again,  the  hfemorrhage  may  be  due  to  clironic  non-seplic 
hyperpla9tic  end  orne  tri  tis,  and  in  such  čase«  the  removal  of  the  greatly 
thickened  eudometriuui  by  the  curette  (blunt  or  sharp)  with  previous  dila- 
tation  of  the  cervix  will  often  give  imniediat«ly  satisfactorj  results,  especi- 
aUy  if  t]ie  curettage  be  followeil  by  a  thorough  cauterisation  of  the  uterine 
interior.  It  cannot  be  aaid  that  tuemorrhage  from  a  utenis  affectod  with 
fibroid  tumours  has  been  more  than  tcmporarily  checked  by  curettage,  for 
the  mucous  membrane  under  these  circumatances  is  not  alway8  hj-pertrophie 
(it  may  indeed  be  atrophic),  and  the  congcstion  mfty  be  t*eated  iu  the 
muecular  coat,  wluch  is  of  course  beyond  the  reach  of  the  scraping.  In  the 
čase  of  sarcomata  and  carcinomata  of  the  body  of  the  utenis  the  curette  is 
only  a  })alliative  meane  of  troatment,  but  it  has  a  value  as  a  di^nostic,  and, 
further,  it  may  be  used  as  a  preliminary  procedure  before  the  perfonnance 
of  vaginal  hy8terectomy  for  these  uterine  tumours. 

(2)  Sejitic  and  other  infected  staUa  of  the  iiterus,  and  even  of  the  Fallopian 
tubcs,  have  during  recent  year8  been  treated  by  curettage;  but  ali  gyneco- 
logists  are  not  agreed  as  to  the  value  of  this  iudication,  and,  of  course,  ali 
infected  states  are  not  equaliy  amcnable  to  curettaga  In  acute  aeptic 
endometritis,  for  instance,  foUowing  abortion,  or  even  labour  at  the  full 
term, 'the  curette  must  be  used  on!y  after  consideration,  and  not  as  aroutjne 
plan  of  treatment ;  but  even  under  these  conditions  it  has  its  ušes,  especially 
if  intrauterine  doucliiug,  iodoform  packing,  and  the  antistreptococcic  seniiii 
fail  to  reduce  the  temperature.  Great  čare  must  l>e  taken  not  to  perforato 
the  soft  \valls  of  the  puerperal  or  post-abortum  uterus.  In  chronie  infected 
states  in  which  the  uterus  is  enlarged  and  displaced,  menstruation  disordered, 
and  pumlent  and  profusc  leucorrha-a  in  oxi8teuce,  the  curette  often  gives 
the  best  results.  Even  in  cases  in  which  the  appendagea  are  infected  it  has 
been  recommended  that  tlie  uterus  be  curettcd  in  order  to  drain  pus-cou- 
taining  tuhes  tbrough  it. 

(3)  V^^mfnorrkmt  and  sUriliiij  form  yet  other  indications  for  curettage, 
but  it  is  often  difiicult  to  separate  these  from  the  cbronic  infected  states. 
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At  any  rate  it  is  probable  that  the  straighteniDg  of  tho  ut^rus  and  the 
dilatation  of  the  cervical  canal  uiay  be  aa  efficacioas  ae  the  curettage  in  the 
improvement  which  undoubtedlj'  sometimes  followa  (4)  In  the  inducHon 
of  aboriion  for  dangerous  conditiona  in  pregnancy,  auch  as  incocrcible 
vomiting,  the  curette  (preferahl/  the  bhint  varioty)  inay  be  emploved, 
ospi'ciany  when  it  is  important  to  carry  out  the  iuduction  ra[iidly  tind  with 
small  loas  of  blood.  (5)  Giirettage  may  be  used  as  a  jtrophylnHk  and  prc- 
iminari/  procedure  when  it  is  intended  to  operate  on  the  vagiual  walJs  or 
vix,  or  to  do  hy9tereetoiny,  in  order  to  prevent  the  iufection  of  the 
■Wounded  surfaces  with  eeptic  material,  etc.,  from  the  utenis. 

Tke  diagnoBtic  ušes  of  the  curette  consist  in  the  removal  l>v  tliis  means 
of  BcrapingB  of  uterine  mueoua  membninc  and  their  examination  uuder  the 
microscope  in  onicr  to  separato  cotidilions  of  Biniple  enduntetrit^  Ironi 
sarcoma  and  carcinoma,  and  even  from  fibro>myoma  of  the  uterus. 

THETECiiNiguE. — When  the  condition  calhngfor  curettage  permitA  thefixingof 
dates  bcforehand,  the  tirno  choscn  siiould  bo  tho  weck  (ifter  the  mcnstrual  penmi. 
On  tbe  dav  boforo  openition  the  pationt  should  keep  in  bed,  hcr  uriite  should  be 
testod,  aoa  some  opening  medicine  »hculd  be  giveu,  to  be  followed  by  an  enema 
next  moi*ning.  TIio  vulva  and  vagina  should  bc  tiiurougIily  scrubbed  out,  and 
tbe  operator  aud  aKsistant  should  take  the  same  porsonal  precautiunn  tu  ensure 
surgical  cloanlinosa  as  if  a  laparDtomy  were  anticipated.  Tlie  arnuiinentarium 
consist«  of  a  curette,  which  may  be  either  Mftrtin's  Hharp  curette  (which  clofiely 
reMmbles  that  reoommended  by  H^caraier),  or  an  instrument  witb  a  hoUow  stom, 
br  means  of  which  a  stream  of  antiseptic  solutiou  can  b«  sent  thmugh  the  uterus 
Inusiiing  curette);  a  vaginal  speculum,  such  as  Sims' :  two  or  more  strong- 
toothed  voliiellec  with  cUps  ;  a  Bet  of  cervical  dilators,  liucu  as  Hegars ;  thrco  or 
four  uterine  sounde  arineMi  M-ith  cot^;•n  wool  :  a  male  catheter,  No,,  10  :  an  intra- 
ut«rine  doutli  and  a  |>air  of  curved  packing  furceps  ;  sume  ple<Igot4  of  gauze,  and 
iodoforui  gauze  in  atrips  for  packiiig.  There  should  be  at  hand  a  bottle  of  iodlscd 
pbflool  for  ap])lying  to  the  interior  of  the  uterus  on  the  armed  sounds,  if  r^arded 
iieoestary  ;  there  must  of  connie  be  an  anicsthetic  (cl)lorofonnX  and  an  antueptic 
fiolution  (pcrchloride  of  mercurf,  1  in  &000).  Tbe  patient^  haviiig  been  anieathc- 
tised,  ghould  be  placed  in  the  lithotou3y  position  on  a  table  in  a  good  light.  Tbe 
field  of  operation  should  be  protected  with  sterillsed  toweU,  and  the  liips  should 
be  raised  upon  a  pad  of  antiseptic  cotton  covercd  by  mackintosh.  The  ext«r»al 
genitals  and  vulva  should  bo  agaia  tboroughly  M-ashcd  and  scrubbed,  and  the 
urine  drawQ  ofl'.  Tho  speculum  is  then  pas»xl  and  held  in  position  exposing 
oenrix  and  vagiual  vault,  and  the  o|>erator  seire^  and  drags  down  the  cenrix  by 
means  of  tbe  volsetlie,  ono  1>eing  attacbed  to  tho  antirrior  and  the  other  to  the 
posterior  lip.  If  the  uterus  be  tiied  by  pelric  adhesions  tbis  shnuld  not  bc 
attempteil.  The  dilatation  of  the  cervical  canal  is  now  begun,  uuless  it  is  alreadv 
sufficiently  open  to  aUuw  the  iia&iiug  of  the  curette ;  the  Uegnr  dilatont,  whicn 
have  been  careful)y  Hteriliseri,  are  nov  »lowly  introduced  one  after  anuther, 
b^nning  with  jiernaps  a  Ko.  3  and  warking  up  to  a  Na  13  or  1-1,  and  always 
allovriug  a  minute  or  two  to  olapse  between  successive  ones.  From  Hfteen  to 
tw«aty  oreven  thirty  minutes  should  beailowed  for  ihis  {»art  of  the  operation. 
BMh  dilator  should  be  wsnned  and  oiled  bafore  introduction.  Tbe  curette  is  now 
iMiad  into  tbe  uterus  and  the  walbi  HyRteniaticA]ly  scraped  with  it  (tirst  ant«rior, 
thcn  posterior,  and  so  on),  the  acraping.  vbich  ia  accompanied  by  a  creaking  <"le 
ori  uinin "),  being  oontroUed  by  the  lef t  hand  placod  over  ti«  alxIomen.  Th« 
oontent«  of  the  curette  should  be  floated  oil  into  a  cup  of  clean  water  for  futuro 
inioroecopic  exaniination.  Next,  the  uterine  cavity  nmv  1)0  wasbed  uut  with  an 
antiseptic  sotution,  and  iodtseil  pbennl  uripHcd  tci  the  aciiuded  endonietrium  on 
armed  Kounda  if  the  caustic  enect  be  desiml.  Finally,  tbu  uteruK  and  vagina 
should  l>o  packod  with  n  loiig  »irip  of  iodofomi  gauz«,  a  fka<l  of  nntiscptic  a\>- 
sorbent  wool  should  Ihi  ptarml  over  the  vulva,  and  the  wliole  bebl  in  jKitiitiun  with 
«  bondage.  Tbe  patient  in  then  put  back  to  bed  and  kopt  quiet.  Tbe  urine  may 
reqaira  to  \ie  dravn  oHT,  but  it  is  uften  paNstni  naturally.  I f  the  curettage  haa 
been  done  for  suppurative  oondition%  the  paokins  n)ay  need  to  b«  frequontty 
rhangod:  if  not,  it  maj  be  allavad  to  rMnaia  in  Ibr  two  or  three  daya  Tbe 
pationt  snottld  b»  kept  in  bed  for  five  days  or  a  vede,  for  longer  if  the  oparaiion 
oM  been  performed  (or  grave  oondittons ;  tbe  ougbt  to  reet  in  bed  at  the  neit 
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uienstrual  period,  as  the  diacharge  is  sometimes  exces8ive  tlien,  aad  marital 
relations  should  not  lic  rcsumod  for  eight  wceks  in  order  to  penuit  of  the  conipteto 
restoratiou  of  tho  endouictrium.  It  has  to  bo  borno  in  niind  that  cureCtage  doea 
DOt  prcvenC  future  conceptiuu  ;  it  )ia»  indeeU  curod  stcrilitj.  J 

The  Danokks  of  uterine  curettage,  if  carried  ouL  \vilh  surgical  cleanliuess, 
are  uot  many  or  great.  Occasionallj-  perforatiou  oi'  llie  uterine  wall  Ijas 
occurretl,  cspecuilly  whcu  lUe  operation  lnis  been  done  in  the  puerf^erium ; 
tben  il  grave  B^mptouis,  sucli  as  hiemorrhage  or  prolapse  of  iutcatinc, 
appear,  it  ratty  bo  nece88ary  to  prform  hy3terectoniy,  but  in  many  caaes  no 
harm  has  resulted.  Sepsia  is  not  a  conimou  danger  uowaday3  wheu 
curettage  is  looked  upon  m  an  operation  and  uot  aa  a  diagnostic  method  to 
be  done  iu  the  coiiBulting-room  or  with  the  patieut  in  bed.  Aljortion  inay 
result  through  want  of  diagnoeis  of  pregnancy,  therefore  it  is  alwaya  well  to 
inquire  iuto  the  meaatrual  hiatorj',  and  to  make  a  careful  himanual 
exauuiiation  Ijefore  lieginning  tl\e  cervical  dilatation.  Complete  oblitera- 
tion  of  the  uterine  cavity  lias  in  a  few  iustiinces  folIowed  curettage, 
p03aibly  on  aceount  of  a  sort  of  superinvohition.  Rupture  of  purulent 
coUoctions  in  the  pelvis  is  a  danger  which  used  to  l>e  much  fearcd,  and 
tubal  dist-ase  and  perimetritis  were  fomierly  regarded  aa  Contka-indications 
to  curttUige ;  but  tho  risk  has  prol>ably  beeu  esaggerated,  and  it  is  naw 
held  by  some  gynecologists  to  be  good  treatment  to  uue  the  curettc  in  thcBe 
very  conditious  \vhieh  weru  rogarded  as  contra-indications.  Of  course 
under  these  circumstances  the  alternativea  are  vaginal  hy8terectomy  or 
laparotomy.  Pi'egnancy  is  a  certain  contra-indicatiou.  save  when  it 
deaired  for  some  good  reason  to  induce  abortion. 

Cut  Throat.    Ste  Neck. 


CystinLiria.    See  Ukine. 
Cystitls.     See  Bladokr, 

CvstOSCOpe,  the.  —  To  esamine  the  interior  of  the  bladder 
visualTy  \vithout  a  cutting  operatiou  is  no  new  idea.  Iu  1805  Bozzini  of 
Frankfun  devised  and  exhibitei;l  an  iustriimeut  for  this  purpose,  which, 
however,  \vns  fouud  to  be  (^uite  iuade^uate  becauae  of  iusuflieient  illumina- 
tion.  Desnioreau,  in  1854,  introdueed  a  cyBtosuoi)e  \vhich,  in  1865,  \va3 
further  elaborated  b}-  Dr  Cruise  of  Dubliu.  Tliese  and  ali  other  instru- 
menta prior  to  1877  niay  be  considered  the  tirst  atage  of  the  cy8toscope,  as 
the  light  for  illumination  wa9  exUrnal  to  the  bladder,  but  iu  that  year  Ur 
Max  Kitze  of  Berlin  introduced  the  platinum  loop  instrument  with  the 
light  iaterual,  which,  although  it  hud  various  objections,  and  was  aoon  con- 
demue<i  because  of  its  cumbrous  aize  and  defet;tive  Uglit,  initiated  the 
secoud  stage  of  the  cyst08coiie  or  light  intrrnal  idea,  and  led  up  to  tlie  more 
perfect  instrument  of  to-day.  Not  until  1887,  however,  did  surgeona  fiud 
au  instrumeut  worthy  of  a  plače  in  their  armamentarium,  w!ien,  for  the 
first  time,  the  *'  incandescent  lanip  "  cy8to8cope  was  introduced.  This  instru- 
ment has  becn  variously  modified,  but  the  Leiter  cyatoacope,  after  the 
model  of  Mr  Hun-j'  Fenwick,  »orvea  excellently  for  thorough  exauunatioi|^ 
of  the  bladder.  f 

The  Instrument. — Two  fonna  of  the  oy8t08Cope — the  ankrior  and 
posterior — are  in  use,  but  iu  practice  the  former  is  alone  necessary.  It 
reeembles  a  aound  in  ehape,  and  consists  of  the  beak,  the  sbaft,  and  the 


ocular  poi^itiou.  The  l)eak  is  bollow,  coutaius  the  lamp  used  for  iUumiiiu- 
tion.aud  has  h  \rindow  throiigh  wbich  the  light  is  emitted.  Froin  the  lamp 
twro  insnlated  wire8  pass  along  the  interior  of  the  ahaft  to  the  oculur  portion, 
where  they  are  connected  with  the  electrodea  of  a  battery,  the  eource  ol' 
electro-niotive  force  for  light.  The  ahaft  is  hoUovv,  and  containsa  telescope. 
At  the  juuction  of  the  ahaft  and  leak,  iji  liue  \vith  the  wiudow  in  tho  beak, 
there  is  a  pri»m  which  refracts  tlic  ra}'s  of  light  froui  the  object  illuuiinated 
oa  to  the  eud  of  the  telescope,  and  therefore  iuto  line  with  the  ohser\'er'8 
eye,  so  that  the  object  is  brougbt  into  view.  Ou  the  hm  of  the  octilar 
portion.  u{h^d  the  sauie  aapect  aa  the  \^'indow  aud  priam,  there  is  a  knob 
vrhicb  iudicates  tbeir  position,  eo  that  as  the  instrument  is  moved  to  and 
fro.  or  Lurn»id  rnund  witlitn  the  bladder,  \ve  cau  dett^rmine  the  iHirt  of  the 
bladder  \vall  which  we  examine.  AMien  using  the  instrument  it  is  focusseil 
by  withdra\ving  it  from,  or  upproiieliLng  it  to,  tlie  object  undcr  examination 
UDtil  the  best  detiuitiou  is  got.  It  is  uecessarj  to  remember  tbat  the  image 
is  ioverted  \yith  the  anterior  cjstoscopo  the  whole  siirface  of  the  bladder 
can  be  seen,  Imt  naturally  the  most  dillicult  jiortiou  to  bring  into  view  is 
that  immediately  around  the  urethral  opening.  A  suitable  batteiy,  pro- 
rided  with  a  rhecetat,  is  that  figured  in  SchaU'8  oatalogue  No.  1192. 

To  use  the  Cjfatoeeope. — The  most  careful  aaeptic  precautions  are  required 
just  aa  in  the  use  of  other  bladder  iustrumentation.  The  c^^stoscope  canuot 
be  boiled  vvilhout  injury.  and  muat  therefore  be  purified  by  ateeping  it  for 
a  tiuie  in  cjirbolic  acid  or  Ijsol  lotion.  The  other  usual  precautionary 
measure«  to  aroid  rigors  must  alao  be  adopted.  The  paiu  during  examiua- 
tioD  is  no  greater  than  tliat  caused  b^  sounding,  and  it  is  oniv  in  exceptional 
ooaeB  that  ana^slbesia  is  required,  but  an  ami^itthetic  may  l>e  exhibited  iu 
DeoTOUB  patienta  or  in  those  with  sensitive  bladders.  In  the  female,  from 
motives  of  delicacy,  an  anfesthctic  may  be  neces8ary.  In  addition  to  theee 
general  meiisures  there  are  tliree  essentials  for  exauunatiou : — 

1,  The  urethm  must  be  of  sutticient  calibro  to  easilj  udmit  the 
instrumeuL.  ^M 

I  2.  The  bladder  must  be  capable  of  bolding  at  least  aix  ounces  of  fliiid.         ^H 

^H  3.  The  fluid  in  the  bladder  must  be  transparent.  1 

^^  Method  of  £xamination. — The  urine  is  drawu  off  with,  by  preference,  a       ^J 

red  rubber  catheter.  If  it  be  elear — no  blood  or  pus — from  6  to  12  ounces  ^H 
of  wanu  aseptic  solutiou  are  injected,  but  if  need  be  the  bladder  is  first  ^^ 
WAshed.out  lluit  the  iiijecUKl  lluid  may  rcmain  transparent.  This  should 
be  done  a^  gently  as  ])OHsibIe  to  avoid  hu^morrhage,  which  might  rapidly 
cauae  the  lluid  to  l>e  coloured,  so  that  the  examiuation  \vould  be  diDicult, 
although  it  is  ver)*  rurely  impossible  from  thiHcaune.  Tho  cyHtoiico]>e  is  now 
introduced.  the  circtiit  being  open,  and  core  taken  that  the  beak  is  com- 
pletoly  witbin  the  bladder  Ijeforc  it  i«  closed.  The  circuit  baving  boen 
elo$cd  tho  ob9erver'8  eye  is  applied  to  tbe  ocular  portion,  and  an  endeavoiir 
made  to  detoct  an  air  bubble,  which  is  almoet  certainir  prcsent  at  thu 
higheat  poiut  of  the  lluid.  Tliis  is  seen  os  a  shimrnenog  globule,  and 
indicates  the  position  of  the  iostrumeot — givea,  so  to  speak,  alandmark  from 
which  wo  can  proceod  methodiuaUy  to  examine  the  whole  bladdor  waU.  The 
nonnal  bladder  wull  haa  a  pale,  pinkish  white  colour.  with  Eimall  but  distinct 
hlpod-venels  miiiifying  on  tbo  surfaoe.  Tlic  |Mtllor  varies  in  degreo  ])ro]>or- 
tio&Ately  to  th«  disteuAion.  Bladdoa  y9Ty  iu  their  app«traaoe,  and  it  is  only 
after  sovorat  luive  been  exAiiiined  ttutt  th«  obseirer  can  My  wheth«r  a 
departure  from  the  usual  appeamuce  is  cuu.Histe[U  with  health  or  not. 
During  the  examination  the  beak  of  the  instrument  must  not  rent  con- 
tinuounlv  uu  the  wall,  lia  it  may  become  hot  and  do  barui  i  but  this  ia  not 
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apt  to  occar  if  ordinaiT'  ctire  be  taken.  If  aa  abnormalit^  be  aeen  it  must 
be  cloHclv  exaniiDC4l  tu  dtitennine  iU  exact  signiticance.  A  projection  is 
moru  reauily  seeo  tban  a  auperiicial  lesioa.  Diflereat  meridians  aru  exainmed 
br  odvauciiig  and  withdrawuig  the  instrument,  but  in  particular  the  ma^in 
of  tlie  iirethral  opening;  n«ck  of  Uadder ;  and  triffone  are  exaiiiined.  The 
neck  of  the  bladder  is  congeeted  in  appearance  and  promineut,  bul  uonnaU^ 
mnooth  in  its  outlines.  Tho  uretcral  ojienings  are  at  each  end  of  the  base 
of  the  trigoue,  wiLh  it  may  1:ie  au  iuter-ureteral  bar.  Tliey  may  in  some 
iastancee  be  readil}'  scen,  but  in  others  reqaire  to  be  clo9ely  looked  for  by 
Judging  the  distauce  aod  proper  angle  from  the  urethnd  oritice.  The 
opciiiugTj  are  uonDalIy  transverse  or  oblique  slit«,  and  niAy  not  be  detected 
until  tho  margins  are  separated  by  iirine  comiug  through  them.  It  is 
oeoe8Bfiry,  therefore,  to  «t«adily  watch  for  a  minute  or  two  the  area  where 
vre  ex|>cct  to  hud  the  opening,  so  that  aa  tlie  urine  is  ejecte<l  the  orifice 
is  seen.  If  tho  urine  im  inixe<l  with  blood  or  pua  from  tlie  kidney  its 
ejedion  ia  moro  readily  olieerved,  Bright  blood  is  readi]y  seen  (v.  Čase  1. 
i-nfrn).  If  Uio  prostate  be  much  eularged  the  beak  of  the  cjsloscope  must  be 
cou8idt'ni.bIy  depresMed  to  bring  the  trigooc  into  view.  \Vhen  the  eiamina- 
tion  »8  completed  the  circuit  is  oi>eued  and  the  instrument  \nthdrawn.  It 
is  imjKirtant  to  introduce  and  withdraw  the  cvstoscope  with  the  circuit 
optn,  aH  ot!iorwi8o  t!io  bcuk,  not  being  surrounded  by  wrtter,  becomea  hot, 
and  may  hurn  the  Tirethra.  The  instrument  should  not  be  kept  for  any 
tirne  in  tlie  air  with  the  circuit  closed,  as  by  fusion  of  the  conncctions  it  may 
be  injurud. 

VuIm  of  Cj/sto3co]»/. — In  obscure  gemto-urinary  conditions,  both  os  a 
diAgnofltic  and  prognostic  agent,  the  cystoecope  is  valuable.  It  may  cnable 
the  aurceon  to  8ay  definitely  that  the  bladder  is  or  is  not  the  eource  of 
hiemorrnage,  the  origin  of  which  canuot  be  othenvi.se  deterniined.  That  is 
e<juivalent  to  deciding  in  some  aujea  whether  the  bladder  ia  to  be  opened  or 
a  nephrotomy  performed.  Further,  even  if  the  bladder  be  the  seat  of  a 
tumour  cysto8copy  mav  shoNv  whether  it  is  suitablo  or  not  for  removaL 
Whcrcver  tbere  is  doubt  aa  regards  the  alte  or  nature  of  diaease  causing 
htematuria  or  pyuria,  or  when  other  nieans  have  failed  to  give  an  acctirate 
diagnosis,  cy8to8copy  should  be  used.  There  are  two  considerations, 
however,  of  much  importance,  which  should  invariably  be  borne  in 
mind: — First,  cy8to8co])y,  just  as  ali  instniiiienUtt.ion,  should  as  a  rule 
be  avoided  in  vesical  tuberculous  disease;  and.  secoiul,  in  patients  who 
o^  aeriou8ly  iU,  or  in  whoni  instrumentation  is  apt.  to  be  follo\vetl 
by  aggrnvation  of  symptoms,  whatever  the  reason,  operatiou  if  needed 
sliould  inimediately  foUow  the  esaminution.  In  those  cases  of  vcsioil 
tuberculosia,  whore  the  bladder  ia  much  inflamed  or  contracted,  eyBto- 
8copy  should  uever  be  reeorted  to,  as  in  these  harm  is  frequently  done; 
Himply  it  may  bo  by  over-disteusion  of  an  inflamed  bladder;  and  the 
method  is  bronglil  into  disrepute.  When,  however,  there  is  no  obvious 
tuberculous  disi^ase  of  the  prostate,  and  the  bladder  is  nf  good  capacity^  if 
tliere  \\e  doubt  regarding  the  source  of  tubercle  bacilU  or  pus.  cy8t08COpy  is 
valuable  to  determine  whethor  tlie  kiduey  is  <lisea.sed  and  the  bladder 
hoalthy.  Nephreotomy  in  primary  tuberculous  disease  of  the  kiduey  may 
be  curative,  and  the  decision  to  perform  the  operution  may  dejiend  upou 
cy8to»copic  exumimition  s!iowing  alisenee  of  disease  in  the  blailder.  TMs 
Mpect  of  the  subject  can  best  l)c  appreciated  by  the  consideration  of 
illuBtnitive  cases,  of  which  tlie  foUovving  may  be  considered  fairly  lyincal :— | 

Catif  l.*-)ilr.  J.  p.,  K'i.  47,  complainrd  of  pnin  in  the  left  side  and  blood  in  the'' 
urine.    Tliere  wns  no  other  symptom,  and  esaroination  discovereii  no  dise&sein 
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rithpr  the  kidney  or  prostate.  C'ystoscopio  examination  showfHl  blootl  roming  f rum 
the  left  ureleral  oiTiic«.  Nephrutomy  wiu  performeti,  but  it  wa8  only  upon  cutting 
into  the  kidnev  tlmt  :i  tuinour  (sarcoma)  was  found  aiid  nephrectoroy  carne*"!  out> 
For  one  year  tnn  patient  remained  in  gocMi  hraltli,  but  tli<^ii  a  6weUixig  appcared 
at  tbe  aeat  of  the  incision^  and  death  r«?sult«d  one  and  a  half  years  afteroperation. 
Ca»e  S. — M.  S.,  male,  tet.  60.  Hiematuria  only  Byiiiptom.  Cystoanopy  showed  a 
pedancnlated  vUlous  tumour  oa  the  right  inferior  aspect  of  the  bladder  ntK>ut  one 
meh  abore  tlie  right  uret«ral  orifice.  The  tumour  vas  removeti  hy  suprapubic 
cy8totomy.  The  patient  made  a  good  recovery,  and  there  wa8  no  aign  uf  recurrence 
for  tiiree  yeftr8.  Now,  four  years  from  date  of  opcrntion,  tho  patient  ButTers  froui 
hjetnaturia,  and  a  bii^  masa  can  bc  ]>Alpated  in  relation  to  the  bladder. 

Cage  3. — Miss  I).,  »t.  25  ;  chief  coiiiplaint,  frequency  oC  niicturition.     The  nrine 

t&itu  A  oonsiderable  quaDlity  of  pua.     Paiu  in  the  right  loin  has  be«n  present 

and  on  for  four  year3,  ana  on  palpation  the  kiduey  is  felt  to  be  eiilarged. 

Cystosoopic  examination  Bhowe<]  a  nomial  bladder.    No  pus  wa8«een  ooiiiing  from 

aitber  aretcral  oriticc.     Nephrcctomy  of  the  right  kidney  waa  carried  ouU     The 

\ddu9j  ooniaino<l  large  vouiica*  tilled  more  or  le&s  with  caseous  material. 

_  Caae  A.— J.  H.  (male),  teL  SO,  hod  syniptoms  of  »tono  in  tbe  bladder,  but  sounding 
fuled  to  detoct  one.  Cystosoopy  sbovcd  a  small  stone  bchiiid  a  fr»<ly  niovable 
pedaoCttlatMi  middie  lobe  of  the  prostate.  An  attempt  to  crush  tlie  stone  failecl 
aaitcould  not  be  grasped,  and  suprapubic  cystobomy  wafi  hod  recoursc  to.  This 
oaae  illuiitrateti  that,  evtm  wlien  nu  dee])  pobt-prodtatic  poavU  iu  present,  a  stone 
may  be  mia&ed  by  the  soand.  Tbat  cysta<«i*opy  is  of  value  in  casesof  po» t- prostat ie 
pouch  for  the  di>teotion  of  calouli  is  unduubted,  but  the  eiamination  and  operation 
shouldj  if  poBsible,  be  carried  out  at  the  same  time.  In  sueh  cases  castration  is 
contramdjcated,  as  the  stone  or  stonee  must  be  removed  to  get  rid  of  the 
i!ymptoms. 

Many  coses,  dtflering  from  the  above,  might  be  quoted  to  emphasise  the 
importanoe  of  cyAto.softpy,  if  .spaco  pemiitled,  but  those  rclatod  win  serve  to  Bhow 
that  asaistance  in  diagnoKis  niay  l>e  got  by  its  ase  in  {a)  tumours,  and  {t)  calcuU  of 
the  bladder.  and  in  diiTerent  atlections  of  the  kidncy.  To  detect  the  presence  and 
nature  of  forelen  bodies  the  instrument  is  also  valuablc.  From  the  poinl  of  view 
of  prognosis  %'n1uHble  aid  is  al.so  got.  ThuK  in  tumour  of  the  blmlder,  if  a  patient 
havfl  httle  bleeding  and  no  pain  or  frequency  of  micturition,  but  suffers  from  an 
irremovable  tumour.  cystotomy  should  bo  avoided  os  a  rute.  Kest  to  the  bladder 
hj  CT8totomy  may  oiminisb  the  rapidity  of  the  gruvth  of  the  tumour,  but  it  may, 
on  tno  other  band,  permit  an  intrinsic  growth  to  become  eKtrinsic,  so  that 
eventmLlly  much  grcjiter  disi^onifort  and  a  more  rapidly  fatal  result  ensues. 
CystoscDpy,  by  uho«  ing  tho  oxtent  and  attachments  of  the  tumour,  m»y  nrevent 
an  operation  which  vrould  be  hurtful  to  the  patient ;  while,  on  the  other  liand,  it 
mM-f  enable  tbe  surgeon  more  atrongly  to  advocate  o^ration,  tlie  diagnosis  )>eing 
certain  and  ihe  hope  of  cure  prutmble.  The  latter  point  is  sfaowii  to  ciuw  2  guoted 
above,  w)iile  the  fmlowing  čase  illustratcs  Uie  former  :— 

Ctue  &.— Mr  11.^  nt  08,  three  nionths  a^  for  tbe  first  tirne,  had  causelesK 
hnaoBturia  which  Usted  for  a  few  days.  Ueliad  a  second  attaclc  ten  weeks  lator, 
aod  at  the  prcsoat  time  suffers  from  a  third  attack.  Tliere  is  uo  other  8ymptomB, 
aod  extenia[  examinatioD  is  negative^  The  urine  cont&ins  Diany  l&rge  multi- 
nneleated  oells.  Prostat«  not  enJmrged  on  ezamination  per  rectnm.  CTstoecopic 
exainination  Bhowed  a  tumour  atta^ied  to  the  prostate.  Krom  its  estent  and 
position  X  believed  it  to  be  inoperable,  and  advised  no  operation. 

To  dedde  whetber  a  tumour  is  opemlile  or  not  is  far  from  eaaf,  and  iti 
•0100  casee  impoeaiblc,  but  in  other  cumcs  there  is  not  mucli  dif)iculty.  If  io 
doubt,  I  tliink  tbe  putient  should  have  a  cy8totomy.  The  cptoscopic 
«xainiDaliou  must  be  very  thorongh,  and  shotUd  preferalily  be  carried  oiit 
vritU  different  d^rees  of  diateDsion  of  tbe  bladder.  A  tumour  in  nn  im- 
perfecily  difitcod^  bladder  ujay  app«ar  os  a  mase,  whi]e  if  the  bhidder  lje 
moro  fully  diatended  the  growth  m*y  be  seen  to  be  made  up  of  several 
■eparote  raaMMSt  aflbcbing  u  much  hir^er  aren  of  the  vlscua  I  have  ocen 
UuB  in  two  caaeB  recontly>  in  one  of  which  eyittotomT  6howed  Ihe  discuse 
was  inopenble,  white  from  oy8toeoopy  I  believed  tlie  diseoiie  could  be 
eradicfttod. 

Tlie  Hubject  of  cyitoKopy  has  in  the  kst  tca  yearfl  been  much  wid«ned  by 
TOi*  II  27 
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bhe  introduction  of  ap{>aratu8  to  Lreat  conditions  per  urethram,  or  to  cath- 
eterise  the  iireters,  Both  of  these  procedures  I  l>elieve  to  be  of  little  practical 
importance  in  the  male,  aud  Bometimes,  iiideed,  distmctlj'  injuriouB.  In  the 
female,  however,  the  method  introduced  by  Dr.  KeUy,  of  Baltimore,  ia  more 
valuable,  although  short  of  ureteral  catheterisatioa,  equally  good  results  can 
in  the  majority  of  caaes  be  got  by  the  anterior  internal  light  cyatoacope 
without  the  disadvantage  of  iirethral  dilatation  incident  to  the  iiso  of  KeUy'8 
Gystoecope.  Exauiinatiou  by  Dr.  Kelly'8  instrument  ia  simple,  and  ureteral 
catheteri&ation  with  it  can  be  rapidly  esocuted.  A  complete  account  of  the 
instrument«  reqnlred  for  exiimination  and  the  tec]mique  is  contaiucd  in 
KeUy*e  work  Operaiive  Gynfcology.  The  fundamental  principles  of  examina- 
tion  are : — 

1.  The  introduction  of  a  simple  cylindrtcal  speculum. 

2.  The  atmosplieric  distension  of  the  bla(ilder  by  pOBture. 

3.  The  illuniiualiou  and  iu»pection  of  the  bladder  by  a  direct  light. 
The  Instruments  required  are;  A  strong  light,  a  head  mirror,  veaical 

8i«3cula  wifch  obturators,  a  urethml  calibrator  and  dilator,  an  evacuator  for 
removinc  urine,  and  a  ureteral  searcher. 

Locai  amesthesia  may  sufiicc,  and  undue  dilatation  of  the  urethi*a  is 
uunecessar)'. 

LITERATURE.— l.  Fekvice'«  EUctric  Cyit<fteopy.—2.  Kbllv'«  Opcrativ*  G^HMologif, 
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Bt  duml)ness  we  mean  the  waut  of  power  to  articulate  souDds.  Al!  classi- 
fications  of  cases  of  dumbness  are  open  to  objectiou.  The  foUowiug  two 
great  divisiima  retjulre  Ri>eciiil  discusaion : — 

1.  Deafmutism  or  deafdumbness.     Dumbness  due  to  deafness. 

2.  Dumbness  ussociated  with  idiocy  or  demeutia. 

Id  addition  to  these,  dumbness  may  be  the  result  of  damage  to  the  brain, 
e.g.  aphasia,  where  there  is  sometimes  entire  loss  of  speech,  due  to  a  lesiou 
in  the  third  left-frontal  convolutioD ;  ai>oplexy,  bleoding  on  or  into  the 
brain ;  eml>oli8m  of  a  cerebral  arter}' ;  tuniour  of  brain,  etc 

Fnrther,  dmnbneas  niay  be  part  of  a  more  general  paraly8i8,  sutih  as  lead 
paralyaia,  or  it  may  bo  due  to  pressure  on  the  iiypoglo38al  nerve.  Dumbness 
may  algo  be  a  feature  of  hyBtena. 

Deafmutism. — Tlie  deaf  and  dumb  are  not  othermse  phy9icaUy  peculiar. 
Placed  under  sitnilar  conditiouH  they  develop  equally  with  hearing  childreu. 
At  8ix  or  aeven,  when  the  deaf  child  enters  school,  he  is  like  the  hearing 
child  of  two  or  three  year8.  and  it  is  a  curious  fact  that  his  head  is  half  an 
inch  less  in  circuittfereuce  than  the  hearing  child  of  the  same  age.  Such  tg 
the  inlluerice  of  hearing  on  the  development  of  brain. 

AH  deaf  niutes  are  not  atone  deaf.  Most  hear  loud  noises  or  shouting 
some  distinguisli  vovvels  and  cuusouaiitH,  aud  I  have  had  them  beat  timf 
accnrately  to  music  of  ali  kinds  when  the  sounds  of  the  phonograph  wen 
conveyed  to  their  ears  by  the  tiibes  belonging  to  the  instrument,  althougl 
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their  eye»  were  covered  cai«rully  Co  prevenb  their  seeing  the  manipulations 
about  ibe  iustrument.  But  ali  deaf  mutee  are  so  deaf  that  they  cannot  hear 
ordinary  Ulk  and  cannot  Ijc  Uiu^jht  with  hmrin^  children.  Speech  is 
aormaUy  tlie  leHult  ol*  heariii},',  aud  where  there  U  little  or  no  hoaiing  the 
child  m\\  noi  8peak.  Further,  if  at  four,  five,  or  8ix  year8  he  lose  hia  hearin^, 
his  HpetH:li  vvili  l6d,ve  tiim. 

Deofmuti^m  is  either  congenital  or  acquired, — In  Britain  a1>out  50  per 
cent  of  the  cases  belong  to  each  of  these  two  great  claasea.  But  in  some 
parts  of  America  and  the  continent  of  Europe,  epidemic  cerebral  spinal 
meningitis  raises  the  proportion  of  acquired  cases,  which  with  reference  to 
tbie  cougenital  caaes  l>ear  a  ratio  of  uearly  two  to  one.  Stili,  although 
epidemic  meningitis  is  not  commoii  in  Britain,  diseaaee  of  the  head,  of  which 
meningitis  is  the  cliief.  are  reepouaible  for  a  large  number;  next  to  mentn* 
gitis  as  causes  of  acqiured  deafneas  comes  scarlet  fever,  and  after  thia  disease 
nieasles.  These  threo  diseasos  accouut  for  uearly  60  }ter  cent  of  our  coses  of 
acquired  deafneas.  Now,  when  these  diaeaaefl  take  away  heariug,  they  often 
lake  it  ali  ttway,  and,  fiirther,  they  often  dairiage  the  intelligence  of  the  child 
iu  other  Wtty8,  heuce  come  these  two  fucte : — 

1.  \Vhen  testing  the  hearing  of  the  deaf  and  duinb  it  is  comuion  to  tind 
a  congenitaUy  deaf  child  with  more  hearing  than  a  child  who  has  lest  hia 
hearing  after  birth. 

2.  Teachcrs  often  find  the  congeuitally  deaf  child  bright  and  olever,  and 
the  8cqulred  deaf  mute  b1ow  and  stupid. 

Congenital  deafness.as  vre  have  seen,  acoounts  for  about  half  the  uumber 
of  caaas  of  deafmutiam  iu  Britain.  MaQy  caaes  suppoeed  to  be  due  to  diseaae 
in  eaTly  Ufe  are  reiilly  casea  of  congenital  deafne&t.  This  mistake  is  due 
partly  to  the  fact  that  parenta  are  alow  to  admit  the  preaeuce  of  a  family 
defect,  aud  partly  to  the  fact  that  diseasea  occurhng  in  very  early  llfe  are  apt 
to  be  credited  with  wbatever  defect  is  dwcovered  later.  Thus  falls,  frights, 
etc..  are  often  credited  \vilb  having  caused  deafneas  whicb  has  existtid  from 
birth. 

In  every  institutioa  escamplea  uiay  be  found  of  deaf-mute  children  wbo 
have  one  or  two  deaf  parenta  or  grandparents,  and  of  two  or  more  deaf-mute 
children  bclonging  to  one  faimly.  Statistios  from  Britiah  institutiona 
have  beeu  fully.dealt  \vith  in  the  authors  chapter  on  congenital  deafness, 
"  neafiiiutism,  a  Clinicul  aud  Patholoj^ical  Study,"  but  it  is  interesting  to 
extiuiiue  statiatica  so  eutirely  divorced  from  Europcan  influonco  aa  those  of 
JajHin  must  l>e.  Iu  the  Report  of  the  Tokio  Institution  fur  1896,  Mr. 
Shimiiaohi  Kouishi.  director  of  the  school,  says, "  Out  of  aixty-six  duml> 
pupila  in  thia  rschool,  there  is  one  pupil  whofle  grandfather  wafl  deaf,  one 
who0e  gTnndfather*s  hrother  was  deaf.  aud  oue  whoete  father'8  graudfathor 
iraa  deaf.  The  number  of  pupils  vrho  inherited  dumbneas  dii-ectly  from 
their  porent«  is  only  three,  \vbilst  fourteen  duiiib  pupils  wcre  tum  uf 
parente  who  uuirried  their  couaius."  Now  these  stutistica  are  quite  parallel 
with  similar  ones  from  Britiah  and  American  institutiona.  Then  take  the 
folIowing  instnuccs  from  the  Gla8gow  records: — 

1.  Iu  the  F.  family  there  are  10  children — 5  deaf  bom,  and  5  hearing. 
The  ]uireutH  hejir. 

2.  Iu  the  Ayrshire  faiuily  there  havo  oconrred  during  the  present 
century  42  caaes  of  (»ngenital  deafncBs;  doaf-mute  childrou  are  stili  being 
tjorn  iuto  this  faiuily,  and  one  is  beio^  educuted  in  the  Ulaflgow  lustitutiou 
now.  Thei^  spring  from  these  statistios,  for  the  fuUer  consideration  of 
which  tho  author'a  work  raay  lie  cousulted,  these  two  conclusiona  >- 

1.  Tho  oonguuitally  douf  Jind  tboso  related  to  them  should  not  umnj. 
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2.  Intermarriage  of  blood  rclatioDs  shoiUd  Be  strongly  discoiiraged.* 

The  Jirst  position — that  tlie  cougeuitally  deuf  should  not  marry — k 
generallj  cx)nceded  by  thoee  who  work  amongat  the  deaf,  but  t!ie  preaent 
arrangementB  for  thc  oducacion  of  Ihe  dcat',  and  their  inanagement  iu 
misaions  and  instilutes  for  the  deaf  during  the  [leriod  of  adolescence,  ia 
eiiunently  litted  to  encourage  uoion  l>etwe«n  the  congenitally  deaf.  If  not 
during  the  school  period,  at  least  during  the  period  of  adole^ence,  every- 
tliiug  should  be  done  to  diacoiirago  the  aasociation  of  the  deaf  acd  dunib 
\vith  each  other,  and  the  danger  of  their  nieeting  with  thoae  Bimilarly 
aiHicted  sliould  l)e  con8taiitly  kept  before  the  congenitaUy  deaf  by  thoAe  in 
charge  of  theni.  There  are  a  few  bad  families,  to  the  members  of  which  it 
wouid  l»e  \vell  to  prohihit  marriagt^  altogether.  Here  ia  an  exaniple.  It  is 
takon  froui  the  Sheftield  Evrning  Tehgraph  for  2Cth  June  189(i: — *' At  an 
inque8t  yestenlay  on  Williarii  Jijirn8haw.  Hfty-nii]e,  a  St.  Pancras  sadtUer, 
it  was  elated  that  the  relatives  could  not  identify  the  body,  ae  the  wife  aud 
sister  were  blind,  deaf,  and  dunib,  and  that  the  four  children  werc  deaf  and 
duiab.  The  deceased  wa8  deaf  and  dumh,  and  \vita  bo  when  he  wa8 
mamed."  Now  Buch  families  as  this  are  responailile  for  a  large  nunit>er  of 
the  deaf  inutes  in  oiir  instilulions.  I  do  not  thiuk  it  woiild  be  wrong  to 
proliibit  marriage  to  the  members  of  siich  familiee.  I  do  not  Bay  that  ali 
the  congenitaUy  deaf  should  be  forhidden  marriage,  but  where  the  defect  is 
80  pronounced  that  the  reault  ia  a  foregone  conclusion,  I  think  the  intereste 
of  the  State  should  go  before  those  of  the  individual. 

The  second  position — that  blood  relationa  should  not  interniaiTy — can 
hardly  be  dealt  with  by  legislation,  and  if  the  facts  were  knowa  there 
Hhould  ])e  no  need  for  legislation.  On  the  other  hand,  prohibition  involveH 
uo  injury  to  any  one.  The  facts  are  these.  The  intermarriage  of  couains 
mil  emphaBiBO  in  the  ofTepring  \vhatever  defects  are  charact«rifitic  of  the 
faniily ;  there  is  no  chance  of  these  being  neutralised  or  dying  out  as  the 
i-esult  of  the  marriage,  m  is  U8ually  the  čase  when  persons  previously  un- 
related  get  married.  Given  perfectly  heii.lthy  couains  with  no  tendency  to 
auy  disease,  intermarriage  would  not  do  harra  to  the  offspring,  aud  might 
conceivahIy  do  good.  But  as  such  cousina  do  not  exi8t,  marriage  between 
cousina  is  often  disaatrous  and  is  alway8  imprudent. 

The  Mohrid  ANATOMy  of  Deafmutism.  —  It  is  curious  that  mal- 
forination  of  the  esternal  ear  ia  eelJom  foimd  in  deafmutism  vvhioh  so  ofteii 
is  congenitab  Probably  not  even  in  one  per  cent  of  de^if-mute  childi-en 
does  BUch  a  condition  exist.  In  the  middie  ear  pathological  confiitions  are 
muoh  more  common,  but  these  consiat  of  the  usual  changes — perforations  of 
the  membrane,  loes  of  the  oasicles,  necrosis  of  the  petrous  jtortion,  etc. 
But,  of  course,  it  is  not  to  these  that  the  deafucsa  ia  due.  The  acquire<l 
deafmutism  is  almoat  al\vay8  due  to  discasc  of  the  intemal  ear  which  has 
spread  from  the  midiUe  ear,  and  caused  inflammator^'  changes  involving 
destniction  of  the  membranous  btb}-rinth  and  of  the  ner\e  structurea 
which  it  Bupports.  In  a  nuniLer  of  casea  the  danger  appears  to  approach 
from  the  side  of  the  brain — meningitis — and  more  rarely  stili,  the  damage 
to  the  inner  ear  is  due  to  a  primarj*  labyrinthitis. 

In  congenital  deafneaa  the  changes  on  which  the  deafneaa  depends  are 
not  e8eentially  different  from  those  described  above,  except  in  cases  which 
depend  on  arrest  of  development  or  malformation.  They  consist  of 
obliteration  of  the  normal  nervous  structurea  by  intiammatory  new 
formations,  chiefly  osseous.  It  is  not  possible  to  estimatc  thc  proportion  of 
cases  due  to  malformation,  but  it  is  undoubtedly  smaller  than  waa 
fonnerIy  supposed.      After   a   series  of  year8  it  cannot  in  many  casee 
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he  doci<led  \vhether  a  slructuro  has  been  obliterated  or  has  not  beeu 
developed. 

The  Tkstinu  of  Beaf  Mutes. — It  will  be  found  imposaible  to  apply 
relisble  and  accorate  teste  to  Tery  ^oung  deatmutea  Tbe  prcsence  or 
abeanoe  of  hearing  maj  be  determined,  but  the  amount  of  ib  oannol  be 
afloertoined  till  the  deaf  child  hiis  l>eeu  so  fur  educabed  na  to  understaod  the 
nature  of  the  test«.  Hence  it  is  uot  worth  wliile  testiag  deof  children  till 
they  have  been  a  jear  at  school.  In  the  intenal,  of  course,  the  teacher  ha« 
diflcovered  any  caoea  iu  \vhich  much  hearing  retnains.  Tho  best  testa  are  a 
dinner-bell  so  arranged  that  one  note  may  be  struck  at  a  tirne,  and  the 
human  voice  uaed  In  the  production  of  vovvols  and  cousonants.  Bezold '  of 
Mtmich  used  the  whole  gamut  of  tlte  musicjil  scato,  and  made  a  very 
interesting  di8covery,  viz.  that  iu  some  casea  islands  of  hearing  exist  in  the 
Burrouuding  ocean  of  silence  or  deafneijs.  These  islands,  of  course,  repreeent 
Ihe  leas  injured  pieces  of  the  cochlea,  and  eometimes  incliide  ouly  a  note  or 
two,  eometimes  a  half  or  a  vvhole  octave.  These  obeervations  of  IJezold  give 
a  very  strong  eupport  to  the  Hehiiholtmn  theory  of  tl»e  fiinction  of  the 
cochlea,  but  as  the  islands  eeldom  coiucide  ^vith  the  toneš  of  the  human 
voice,  and  os  the  contained  toneš  are  seldum  very  di8tinctly  heard,  thcy  vrill 
probttbly  1«  of  little  use  in  the  pracaical  training  of  the  deaf. 

The  Distribction'  op  DKAFMunsM.— The  proportion  of  the  deaf  to  the 
hearin^^  varies  in  different  coimtries,  i»ut  it  is  governed  by  canses  which 
opemte  alike  in  ali  counlries,  Tho  follovring  table  gives  a  review  of  the 
deafrautism  in  varioua  coimtries.  It  gives  the  namber  of  deaf  mutes  per 
milUon  li^ing  as  wcll  aa  the  ordinary  ratc : — 

Ekte  jier  mitlioo. 

.Switzerlaad     .....  2452  or  I  in       408 

Austria 1307  „  766 

Hungarj 1263  „  793 

Svreden 1023  „  977 

VnisiOM, 1018  „  981 

Fitdand 1018  „  981 

Canada 997  „  1003 

Xorway 960  „  1062 

Oermanv  (vithout  Prtissial     .  931  „  1074 

Poitugal 760  „  1333 

Ireland 716  „  1396 

India 685  „  1469 

UniU)dStAt«8 669  „  1614 

Oenmftrk V60  „  1638 

Oreooe 640  ,.  1648 

France 626  „  1600 

lUdjr 637  »,  1862 

BootUnd 630  „  lAftfi 

Cape  Colony 626  .,  1904 

EngUad 488  „  S043 

Hpain 469  „  SI  78 

Belgiam    ,.,,,.  446  „  2247 

AtutTBliuU 371  ^  eOOfl 

HoDnad 3.'»  H  SMA 

e>y]oa S3I  „  4M6 

Tbe  GauRes  which  determine  these  variations  in  the  deaf-mute  rate  are 
varioua  S|)eaking  geaeraUy,  in  prosiKroua  flat  countriea  like  Englaod, 
whcro  the  pupulation  ia  weU  fed  and  houaed,  whcre  infeotioua  diseuMB  are 
carefully  troatod,  and  where  communioation  in  rapid,  the  deaf-mute  rale  is 
moderate.  On  Ihc  other  hand,  in  «  mountaiDOtu  oouQtry  Uko  Sw)t2erUod, 
■  iMu  Il9rmrmtftn  Aer  roatoumnM,  IBM. 
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paraeness  and  stasis  of  the  population  make  for  increase  of  coiiBangiiineoi: 
unioa  and  an  increaae  of  congenital  deafness,  whi]e  the  greater  difticultj  o1" 
combating  the  ravagee  of  the  exauthemuta  makes  tor  an  increaee  of 
acquired  deafness,  and  the  deaf-mute  rate  tends  to  be  high.  Similaiiy  new 
colonica  like  Auetraliu  Imve  a  lower  deaf-umt«  rate  than  the  old  colonies 
like  Cauada,  cousanguiueous  uoiou  being  le88  common. 

DlAGNOSIS,    PROGNOSIS,    ANI»     TRRATMKNT    OF    DSAFMmSM. — Wheu    a 

duinb  child  is  hrought  to  the  surgeon,  the  lirat  thing  he  ahoiild  do  is  to  test 
his  heariug.  The  child  is  saj  threc  jears  old,  and  his  mother  is  disaatiaiied 
with  his  speech.  She  does  not  think  him  dimih.  He  sajs  Ma-ma  and 
Pa-pa,  ftud  the  mother  thiukB  thie  proof  that  he  hears.  Further,  she  haa 
notioed  that  loud  sounds,  siich  as  tlie  Blamming  of  a  door  or  the  fall  of  a 
ahovel,  etartle  him.  Ko\v  the  facts  are  that.  the  cliild  saj-s  Ma-ma  by 
imitation,  he  lip-reads,  and  he  tums  at  the  loud  noise,  eitber  l«cauee  he 
hears  nothing  but  very  loud  sounds,  or  because  he  feels  the  \ahrfttion 
carried  along  the  floor  or  wall  when  the  door  is  slammefl  It  is  generally 
eu8y  to  settle  the  question  of  ihe  presence  or  ahseuce  of  heariug.  ^ 

Engage  the  attention  of  the  child  with  youi'  ^vatcb  or  knife,  and  let  ainH 
-ttssistant  sUp  unnoticed  behind  the  child'fi  baek  with  a  gong  or  a  beli,  and 
while  it  is  being  soimded  watch  the  child'«  face.  If  he  hear  he  will  tam, 
or  wince,  or  wink^  or  in  some  way  8how  hy  his  expresfiion  that  he  has  been 
affected  by  the  Bouud.  If  he  8how  nothing  of  this  kind  he  will  be  too  deaf 
for  teaching  in  the  schools  for  hearing  children.  The  uiore  accurate  t«8ting 
of  deaf  uiutcB  is  interesLing  aud  has  beeu  referred  lo,  but  this  test  is  enougfi 
for  the  child  as  he  is  lirst  brought  before  the  surgeou.  The  proffnosis  in 
Buch  cascB  is  almost  uniformly  bad  as  far  as  tho  licaring  is  concemed.  It 
is  best  to  teli  the  mother  that  her  child  \vill  be  a  deut'  niute,  and  \vill  retjuire 
to  be  educated  by  special  luethoda.  In  the  meantime  she  may  be  niade  to 
look  ujTOn  the  developineut  of  heariug  as  a  possibility,  and  she  should  be 
encouraged  to  piv  the  eiirs  of  her  child  with  ali  sorts  of  Bounds,  espeoially 
witb  snunda  of  ali  pitches,  e.g.  the  uotes  of  the  \iolin,  piano,  concertina,  etc., 
with  the  \ie\v  of  encouraging  such  development.  But  this  is  rare.  I  have 
seen  such  growth  of  hearing  in  one  instance,  or  rather  in  two  children  in 
oue  family,  but  it  is  uoL  coumion  enougli  to  set  before  the  parents  of  deaf 
children  as  a  probability.  Ajiart  from  the  deafness,  the  prognosis  in  older 
children  should  be  based  on  the  evidence  of  nntural  abilily  shown  by  the 
child.  Cougenitally  stone-dcaf  children  oftcn  make  bright  pupils.  Šenii- 
deaf  children  who  liave  had  their  hearing  damaged  by  meningitis  and 
scarlet  fever  are  often  duU  and  make  little  progress. 

The  treatment  of  dft{fmutism  divides  itself  into  Burgical  and  educational. 
Five  to  ten  per  cent  of  deaf-mute  children  have  chronic  suppurative  disease 
of  the  middle  car  with  or  without  necrosis  of  the  ossicles  or  internal 
tjoupanic  wall  when  they  are  eent  to  school.  Tliese  cases  require  treat- 
ment on  ordinary  surgicjil  linee.  But  a  far  largcr  number  of  deaf-mute 
children  Imve  enlarged  touails  and  post-nasal  adenoids.  Now  the  removal 
of  theae  growth8  will  not  make  the  children  hear,  but  if  any  serious  attempt 
is  to  be  made  to  make  the  children  Rjjeak  well,  theae  growlh8  should  be 
removed  wherever  they  are  well  marked.  As  deafmutiem  depends  in 
nearly  every  caae  on  destruction  of,  or  absence  of  the  internal  ear,  efforts 
having  for  their  object  the  restoi-ation  of  hearing  will  nece8sarily  fail.  But 
the  que8tion  arlses  whether  an  attempt  should  be  made  to  use  the  partial 
hearing  which  eo  many  deaf  children  have.  Now  this,  like  almost  ali 
que8tiouB  connected  n^-ith  the  education  of  the  deaf,  must  be  decided  \vith 
reference  to  the  circumstanccs  and  position  of  the  child.     If  the  paren  te 
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c»Q  afford  it,  the  child  should  havo  a  teachor  ali  to  himself.  and  with  the 
help  of  conversatiou  tubeti,  phonograph,  etc.,  everj^thing  should  l)C  done  to 
teach  the  child  through  his  auditory  nerve.  But  in  a  schoolroom,  with 
dasses  of  eix  to  twelve  in  nimiber,  thia  is  clearly  impoRsible.  Furthcr, 
teaohing  by  conversation  tul>e  ia  resenttd  lty  teachers ;  they  don't  like  the 
Bhouting  involved.  A  few  teachere  iu  this  country  and  in  America  have 
tried  thia  accoustic  inetkod,  and  Hnd  Ihal  the  speech  of  oral  pupila  is 
improved  in  about  15  or  20  per  cent  of  the  casea  by  thia  mcthod  of 
teaching.  If  oarefuUy  and  peraiBtently  used  thia  method  may  be  madc  a 
great  lielp  to  oral  pupils.  Seldom  will  it  be  poaaible  to  teach  the  deaf-mute 
child  by  tbe  auditory  nerve  alone. 

On  the  general  queHtion  of  educational  methods  it  ia  not  the  iutention  of 
this  p(i]>er  to  dilate  at  length,  but  it  uiay  be  etated  that  in  the  opioion  of 
the  writer  the  oral  method  ahoiild  ha  adopted  far  the  preservatiou  and 
pcrfocting  of  tbe  speech  which  the  semi-mute  have  stili  left.  Also  vvhen 
tliere  is  any  great  remnant  of  lieoring  tlic  oral  ahould  be  combincd  with  the 
acoouatic  method,  and  in  theae  two  claases  of  cases  the  semi-mute  and  tho 
semi-deaf  »igns  should  bc  excUided  as  luuch  as  posaible.  But  therc  remains 
the  great  class  of  the  true  deaf  mutes — thoee  who  have  never  spokeu  and 
veho  have  no  hearing  which  can  be  used.  Theee  form  tvo-thirds  or  three- 
quarter8  of  the  eutire  nuniber  of  the  deaf  and  dumb.  "VVhen  one  of  these 
childrcn  can  be  taught  in  private  and  have  the  entire  attention  of  a  teacher, 
the  oral  method  will  generuUy  give  resulta  gratifyinK  to  its  parents  and  of 
great  benetit  to  the  cliild.  and  it  should  only  be  given  up  for  the  linger 
method  if  fair  progress  is  not  l»eing  modo  with  the  education  of  the  chOd. 
In  an  inatitution  many  cliildren,  perhap«  moal.  will  do  better  on  tbe  finger 
method  or  on  a  combined  method.  For  the  first  year  the  writer  thinka  ali 
deaf-mnto  ohildrcn  ahould  be  cduoated  on  the  oral  method.  A  t  the  end  of 
this  period  the  teacher  vdll  know  if  the  child  ia  likely  to  make  a  good  oral 
pupil,  and  will  regiilate  liis  futuro  accordiugly.  This  involves  two  schools 
— an  oral  and  a  finger  achool — in  every  large  centre  of  population,  from  the 
former  of  which  aH  pigns  are  as  far  as  possible  excluded.  Like  the  hearing 
child  the  deaf  mute  sliould  be  senL  early  to  school,  and  in  tliis  country  both 
law  and  ezpediencv  have  iixcd  seven  year8  as  the  best  tirne  for  beginning 
education  at  scbool.  For  Scotland  in  IS91  and  for  England  in  1894  an  Act 
came  luto  force,  the  chief  proviaions  of  which  are  theee — Education  is  com- 
pulsorr  from  the  age  of  seven  to  that  of  Bixteen,  and  the  duty  of  seeing 
that  this  ia  carried  out  ia  laid  on  School  Boards  or  the  school  authoritica  of 
the  parish  where  the  parents  of  the  deaf  children  reside.  The  uuthorities, 
in  carrying  out  the  Act,  are  at  liherty  to  provide  a  school  of  their  own,  or 
(bey  mtty  send  the  child  to  a  certitied  school  or  institution  outeidc  their 
boandfl,  the  parenta  l>eing  allowed  a  reasonable  amountof  lil)erty  in  the 
ohoice  of  a  school.  Wlierc  the  |>arents  from  povcrty  are  unable  to  pay  tho 
fe6S,  the  school  authority  ia  re<iuired  to  \myf  not  ouIy  for  the  education,  but 
olso  for  the  uainteuance  of  the  child. 

A  list  of  trades,  etc.,  in  wbich  the  deaf  and  dumb  are  employed,  firom 
tha  JUpori  o/  the  Okugovr  MiMsion  to  tht  Deaf  antl  Dumb,  1894-95. 


Artiat 1 

;  Art  Metal  Workeni        ...  9 

^Bakera 4 

Bdtnakvr      ....  1 

BlMkaraiths S 

Canry  fonrani  10 


Brought  forvard 
BotlennJikcni  .         . 
Bookhindeni    . 
Rookfolders    . 
BoKuiitken     . 

Carry  fonrard 
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BrougliL  forward 
Bro&s  Enf^ravers     . 
Brass  Finislier 
hriokl&yers     . 
Brickmakera  . 
Brushmakers  . 
Butchcr  . 
Cabinetmakers 
Calenderer 
Capmnkor 
C&rpet  Deaignera   . 
Camkerii . 
Cliairmaker    . 
Clerk 

Compositors    . 
Comet:tionuty  ^orker 
Čooper     . 
Dieaniakers     . 
Domestiv  Sorvants 
DraughUmen . 
Drasam&kers  . 

Engine  Fittors 
Fancy  BoxiTiftk(!rs  . 
Fishing  Tockle  Makers 
Garde  iiers 
Oloss  l>ecoratora    . 
(Haas  Suincrs 
Ilouse  Joiners 
Iron  Workers . 


Carry  forvard     . 


45 
7 
1 

2 
4 
1 

I 
I 

5 
3 
1 
1 
fi 
1 
1 
S 
3 
6 
10 
1 
6 
6 
2 
2 
3 
2 
3 
3 
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Brought  fonvard 
Jewe1  Čase  Makers 
Jeweller  . 
Labourers 
Lampligbtors . 
Litliographic  ArtUts 
Marblo  C  utters 
Mili  Workora  . 
Mouldcrs 
Necidlewonien . 
Paintera  . 
Patt«rnuiakeni 
Purseiaakers  . 
Rivotter 
Saddler    . 
Sculptor 
iShip  Joiners   . 
Shoemakers     . 
Silver  Eiigraver 
Tailora     . 
Ticket  Writera 
Tiosmitlis 
t'inljrella  Makers 
L"pholstorers  . 
WasherwoinDa 
VVeavers  . 
Wood  Ciirvers 
Wood  Engraver 
VVood  Turner 


Total 
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DuMBKRSS  PROM  Idiocv. — DumbncfiB  is  a  necessarjr  resiilt  of  groat  deaf- 
ueea  hap|>euiug  early  In  life,  and  of  congenital  deafDess,  but  dumbness  is  no 
Qeceesary  concomitant  or  result  of  idiocy.  Most  iiu]>ecile  children  <;an  be 
taught  to  speak.  Dr.  Ireland  eavs  "  The  lower  clafiaes  of  idiots  never  learu 
to  apeak  Ht  ali.  Oiit  of  103  caaes  of  \vliiGh  I  have  notes  36  were  found 
mulo  on  enlrv,  and  07  could  speak  uiore  or  leaa  The  average  tinie  al 
which  they  l>egan  to  speak  was  4  yeara  and  3  montha.  Only  four  were 
noted  as  having  s^token  at  one  year."  Children  of  this  olags,  when  tbey 
are  dumb,  are  bo  because  they  bave  no  ideaa  to  exprea3,  and  spoeob  deveIo}>s 
as  edtication  prooeeds.  At  I^rlverl,  Slirlingahire,  Mr.  Skene,  the  superiu- 
tendent  of  the  inatitutiou  there,  8howed  tlie  \mt«r  a  cretiuous  idiot  who 
liad  not  ouly  improved  in  growth  and  in  general  condition  very  remarkably, 
but  whose  epeech  8howed  au  e(iually  BatiBtactory  development  uuder  the  uae 
of  thyToid  giand  and  extract,  and  thia  treatmeut  promises  no  lesa  brilUant 
results  when  appHed  to  cretinous  children  than  it  hiis  given  in  niyxtHdenia. 
Two  classcs  of  idiotic  children  reniain  to  be  nieutioned — the  deaf-mute 
idiot  uud  the  aphasic  idiot.  Both  of  these  should  be  educatud  as  idiotu, 
and  not  in  achoola  for  the  deaf  and  dumb.  The  aphaaio  idiot  or  the  idiotic 
aphastc  licars  j)erfect!y,  but  is  not  intellij^nt,  and  doea  not  do  weU  in 
the  echoola  for  the  deaf  and  dumb.  The  deaf-mute  idiot  is  hardly  capable 
of  education  in  the  ordJnary  sense  at  ali.  Most  idiotic  children  bave  good 
muBical  eara,  and  perform  and  sing  in  action  songa  very  welL 

LITERATURE.— 1.  Lovk  and  AnDIsoN.  Dtafinutism:  a  Clittieai  nnd  PatholMjieal  Stuiiv, 
1898.— 2.  Irelani).  Tke  Sfental  jlffefiums  of  ChiMren,  1898.— 3.  A.  Gkaham  Bklu  On  the 
Fonnation  ^  a  Deaf  Variti^  of  the  Human  Jtaa,  1883. — 1.  £o»el  Metkod  uf  Tenehin^  Dtaf 
itfrrf«  to  ^;i«iJt,  tran»l»tod  tj  H.  N.  Disos.  1888.— 5.  Mvr.iiiK.  /feu/inW»«n,  ISM.— 6.  Fav. 
ItarTiages  o/ the  D<o.fin  Anuritn,  18P3.— 7.  Ausoi-U.     Eiiucalion  u/ Deaf  MuUt,  1888. 
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Death»  Sig;ns  Of« — The  di8tmctioo  botweoa  tbc  quick  and  the 
Idead  is  not  alwayB  bo  absotutc  as  might  at  firsb  appcar.  Long  after  what 
|is  called  the  moment  of  tleath  viLal  phenomena  coutinue  in  some  of  thc 
[tiflBues  of  the  body,  and  even  If  vre  set  aside  ali  cases  of  Indian  fakirs  aud 
[Coloncl  TownBendE.  thore  remaina  a  suHicient  residuuni  of  cases  of  pcrsoua 
'  presumablv  de^id  aftorwai'ds  reluruiug  to  life  to  raise  in  the  minds  of  some 
n  morbid  fear  of  l)eiiig  hiiried  alive.  The  conditioiia  vvliich  may  thiis  most 
ueadv  reaemble  death  are  B}'nc(»])e,  aaphyxia,  aud  trance. 

Tbe  principal  signs  relled  on  as  proving  that  death  is  roal  and  not 
apparent  are : — 

1.  Entire  Cesmtion  of  Circulation  and  JReapiration. — Tlie  enlire  cesaa« 
;tion  uf  ali  nespirator}'  inoveinent  for  a  [jeriod  of  five  miniites  ia  iteelf 
leofficient  proof  Uiat  death   is   reat   aud   not   apparent,  but   the   test  of 

auscultatiou  shoiUd  1m?  applied  for  a  sulHcient  period  to  make  siii-e  tliat 

Ihe  action  of  tlie  heart  (j>rimum  rivcns  et  uitimuin  ^noriens)  has  reaUy 

finali/  oeaeed.     The  popular  method  of   cesting  for  the  continuance  of 

LTe8pimtory  movements  consisl«  in  liolding  a  uold  nurror  or  a  fluff  of  cotlou 

rbefore  the  uose  and  mouth.     If  respiiutory  movements  are  stili  goiug  o)i 

the  iniiTor  will  he  dinuned,  or  the  fliiH'  of  cotton  by  its  movenienl  will 

))etray  the  possage  of  tlic  air.    To  test  the  ceesation  of  the  circulation  it 

hoa  oftcii  been  suggested  tliat  a  small  vein  sliould  bc  o^)cne<l.     A  neater 

.  lest  is  that  pro]x>8ed  by  Magnan,  who  recommended  that  a  ligature  shonld 

ibe  tied  (irmly  i-oimd  a  Umb.     If  circulation  wa8  going  on  even  8lowly  the 

Umb  l»eyond  the  ligatme  w(mld  grathmlly  Ijecome  uongested. 

2.  The  CooHng  of  the  Body. — Under  onlinary  cia-cuiustauces  a  dead 
^body  ia  (juiLe  cold  iit  fnini  lwo1vi>  to  tweiUy  houra  after  death.  The  rate 
I  of  oooling  is,  howe\'or,  mudilied  by  mauy  circumatances.    Thus  a  fat  body 

vrill  Gool  lesa  quickly  than  a  thin  one.  A  l)ody  naked  or  eipoeed  to  cold 
rAiT  will  cool  more  quickly  than  a  body  wrap|>ed  in  woollen  covcrings  or 
Dunded  by  a  \vaiiii  atmoephere.  In  \valei-  u  body  wiil  cool  more  rapidly 
than  in  air  of  the  soine  temperature.  It  is  said  that  when  death  occurs 
froiii  hyiwrpyroxia  the  lemperatuie  may  even  continue  to  rise  for  a  shorl 
tirne  after  death. 

3.  Cadaveric  RigidUy. — Kigor  Mortis. — After  death  the  muscular  Bystem 
typieally  pasBee  through  three  stagee.  First,  tbere  is  a  sti^e  of  flaccidity 
in  irhich  the  muscles  retain  their  power  of  contractiiig  on  electric  stimula- 
tion.  Miiscltis  which  were  contracted  in  the  act  of  dying  may  pass  inlo  a 
CMrtidition  of  ca<iaveric  spasm  instcad  of  relasing  at  "  tlie  moment  of  death." 
Ihe  second  stoge  is  that  of  rigor  mortis.  The  Ihird  is  that  of  relaxation 
and  incipient  putrefaction.  Rigor  mortis  lumall/  sots  in  slx  or  eight  hours 
after  death.  and  may  last  for  three  to  sijc  or  seven  day8.  Its  usual  dura- 
lion  is  al)out  twentv-four  hours.     It  commence«  in  the  muacics  of  tlie  nw:k 

L«nd  lower  jaw,  and  paBses  on  into  the  muscles  of  the  upper  limV«,  chcst, 
rvid  lower  limbe.     It  passea  ofT  in  the  same  order.     lligor  mortis  is  a 

plienoiuenon  analogons  to  the  coagulation  of  the  blood.  It  is  due  to  the 
■  coagulation  front  the  nuiscle  plasma  of  a  proteid  termcd  myosin,  and  the 
IsrooaH  18  aooompanied  by  the  libemtion  of  carlionio  acid,  and  a  change 

Trom  alkaliue  to  acid  in  the  reaction  of  the  miiscle  siibetanoe.    The  period 

of  onsut  and  the  diiration  of  ngnr  mortis  de]M*nd  ehieHy  on  the  degree 
eihauation  of  the  musoular  liseuo.  AVIieii  death  bas  oocarred  froni 
avuhrions  ur  by  acoident,  for  Dxa]uple>  diiriug  prolonged  and  exoe«uve 

tnuBCul&r  exertioD,  rigor  come«  on  very  rapidly  aud  paoaes  ofT  oortespond* 

ingly  quickly. 

4.  I/y}miitasU. — Tlie  gravitation  of  tlie  hlood  to  tho  most  dqicndeot 
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parU  of  the  body  resulte  in  the  poat-mortem  fitaming  wluch  begina 
appear  in  from  eight  to  twelve  hoiirs  aftor  death.  If  the  body  haa  been 
Ijiiig  on  a  hard  table  the  parU  in  acttial  contact  with  the  table,  Buch  as 
the  buttocks  and  scapular  regions,  niay  be  quito  white,  while  the  parts 
inimediat«'ly  surroimding  aro  decply  Ktained.  Hypost«8i8  mu«t  uot  be 
coiifuunded  with  ecc!iymo8i8,  in  wliich  contUtion  the  blood  is  actually  ex- 
travasated  into  the  subcutaneous  tifisue.  The  distinction  in  a  doubtful 
čase  ia  easily  made  by  making  a  sniall  incitiion  into  the  dlscoloured  part, 

6.  The  lustrf.  of  the  «ye  ia  very  fiuickly  lost  after  death,  and  the  tension 
of  the  globe  falls  so  that  the  cornea  feels  flaccid.  These  ehanges  occaaion- 
aUy  take  plače  even  before  death;  for  example,  when  death  ia  dne  to 
nialignant  cholera. 

6.  7%€  Skin. — After  death  Ihe  akin  loses  ita  nonnal  elasticity.  It 
nndergoes  striking  alterations  in  colour.  The  firet  change  is  a  general 
pallor  of  the  whole  surface.  A  little  colour  raay,  however,  be  left  in  dilatcd 
ventUea.  Ecchyniosea,  of  coiirsc,  retain  thcir  colour.  Later,  the  diacolora- 
tion  diio  to  hypostaKis  ap[iear8,  and  this  ia  followetl  by  the  colour  changea 
aasociated  witli  putrefactioii. 

7.  Pjitrefaction. — Aa  rigor  niortis  imštses  ofT  the  putrefactive  changes 
which  end  in  the  complete  dissolution  of  the  body  make  their  appcarance 
The  firat  aigns  of  putrefaction  are  that  the  liml«  >»ecomo  supple,  a  faint 
odour  becomea  noticeable,  and  a  ^reenish  diacoloratiori  appeai^a  on  the 
abdomen,  and  later  on  the  chest,  facc,  anus,  and  legs.  The  progrcss  of 
putrefaction  nmy  be  limited  to  a  grcater  or  lesa  degree  under  suitable 
cii-cumataucea  by  the  occurreuce  of  umnimi  lica  tion  or  the  formation  of 
adipocore.  Tt  is  said  that  putrefaction  may  be  greally  delayed  in  the  bodies 
of  peraoiiH  who  have  Iteen  uinenic  eatere. 

LITERATUHK.— Forrefercueestooftseaof  »pparent  death  see  T*ylok'«  Pn'rt.  and  Pra^tice 
o/  Med.  Ju.  vol.  i. :  alto  Jambs  Boah)'«  Ob»erviUion9  on  Trante;  or  Jluman  ByUrnatum, 
1850. 
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Df/ormities  due  to  SPINAL  CUBVATURE  and  ulao  TORTICOLUS  teill  be 
considered  in  their  rapective  heodings. 


Arthroceses 

Vefinition. — Arthrodesia  ia  an  operation  deaigned  to  fix  a  joint  in  a  caae 
of  entire  paraly8ia  of  the  muacles  in  the  neighbourhood  of  that  joint.  Ite 
object  ia  ankylosis  either  fibroua  or  oaseous,  and  it  is  obtained  by  complete 
removal  of  the  articular  cartilagea. 

Indications  for  Operation. — 1.  When  the  paralytic  condition  of  the  limb 
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u  reiy  Berere.  2.  In  poor  patients  vho  are  nnable  to  proride  themselves 
with  appamtu&  3.  Wh6n  au  appatatus  is  hardly  tolerated  and  cauaes 
preaBure-0oi«&  4.  Kot  in  spastic  caaes  nor  in  paraljtic  cases  after  acute 
febrile  diaordera,  as  paralysia  especioU^  in  zymotic  diBeases  Bbow8  u  sbtmg 
tendenoj  to  reoover7.  5.  When  two  joints  of  a  limb  ar«  hopeleaslf  flail- 
like  it  is  advisabic  to  fix  one  or  l>oth  of  thcm. 

Afethods. — Wben  the  operation  is  done  at  tbe  knee  or  at  the  ankle,  the 
two  jointe  most  farourable,  tbe  essential  part  of  tbe  proceeding  is  the  total 
romovul  of  tbe  orticular  CHrtilagc  in  such  a  way  that  the  bone  surfaces  are 
left  in  conlact. 

At  the  Knee. — The  usnal  metbod  is  as  folloirs,  nnd  is  carricd  out  witfa  ali 
aseptic  precautions.  An  incb-ian  is  made  tninEverse1y  across  the  juint  frum  one 
oondyle  of  the  femur  U^  the  other,  and  pasang  acroBs  the  toidille  uf  the  patella. 
The  patella  is  sAwn  through,  and  is  then  turnfd  upwards  and  downward8.  The 
articular  cartilage  is  removed  from  the  back  of  the  patolla.  The  joint  is  now 
folljr  esposed  and  treated  os  foHowg  :— AH  the  articular  cartiingc  is  carefally  cut 
awav  with  a  gouKO,  scissors,  and  sharp  spoon  or  kiiife.  Krum  the  anteritir  išur&ce« 
of  tJie  tibia  and  of  the  femar  it  is  also  advtKable  to  take  a  slice  of  bone  otf 
rerticAlly,  so  as  to  fix  the  p08t«rior  aurface  of  the  patella  dentidod  of  its  cartilage 
to  them.  The  bones  are  now  vired  together  in  such  a  way  that  the  wire  passes 
throuj^h  the  Io-wer  fragment  of  the  patella,  then  through  the  tibia,  the  femur,  and 
through  the  upper  fragment  of  tne  patella.  The  limb  is  now  ploce«!  in  the 
straiffTit  pnHition,  and  aliould  b«  kept  iuimohile  b^  plaster  of  Paria  for  nt  least  two 
mnntha,  and  after  that  a  poeterior  rollnt  is  sufficient. 

At  the  JnK«.— Considerable  di^rence  of  opinion  exists  a«  to  the  most  con* 
venient  iocinon  for  the  ankle  whether  it  should  be  antcrior,  posterior,  or  csternaL 
0^  tha  vholSh  tlie  anteriur  niethod  givee  the  most  r<rt>ni.  Ajtainst  the  anterior 
tneirion  there  are  urge*l  the  section  of  tf»e  artery  with  depi-ivation  of  the  foot  of 
a  part  of  its  blood  supply,  and  the  diificulty  of  getting  the  tondons  to  uuit« 
>atis6urtonly.  Bot  in  practico  thesc  objections  are  not  serious.  The  ineision  is 
made  acrosa  the  front  oi  the  joint  from  one  malleolus  to  the  other,  dinding  aH  the 
Boft  structures.  The  joiiit  is  thua  frBely  opened,  and  the  articular  cartilages  com- 
pZete1y  remove<L  It  is  not  nece86ary  to  dissect  away  evei^  piece  of  the  Hvnovial 
membrane,  since  in  thoee  cases  in  which  it  has  bmn  len  its  presenre  nas  not 
intcrferer)  with  the  formation  of  bone.  Bnt  no  looee  pieccs  of  cartilage  are  to  be 
left  in  the  woand,  and  nonc  attacbed  to  the  Kurface  of  the  bone.  It  is  often 
adiasable  to  freely  "stipple"  the  bonv  surfacc«.  Tbe  tendoos  are  then  united  and 
tbe  wound  closed.  The  loot  is  plaoea  in  plaster  of  Pariš  at  a  rigbt  imgte  for  idx 
irenka  Fty  this  tirne  Hmi  Hbrous  anion  has  occurred.  To  ensure  osaeous  union, 
a  difiicult  proceeding,  the  bones  bare  boen  united  by  cAtgut,  kangaroo-t<>ndon, 
or  iTory  p^^s.  But  abeolate  osseous  ankylo!iis  is  not  necessan**,  and  is  rather  to 
be  deprecated  at  the  ankle.  Close  tibrous  tinion  allowing  aoout  10  degree«  of 
moivement  ^ves  the  best  possible  result.  In  cases  of  panuytic  tolipes  calcaneus 
tha  bost  inoudon  is  a  curved  one  beginning  behind  the  peronei  tenaona,  mnning 
doim  to  the  point  of  the  beel  ana  then  upirards  to  the  posterior  ed]^  of  the 
flaotor  kagns  polti^-iti.  The  flap  so  made  is  lifted  up  with  the  tendo  Achilli«  in  it, 
and  the  opportunity  is  thus  given  of  shortening  the  tondon.  The  joint  is  tliou 
fredy  opeoed  and  the  cartilage  renio\-ed. 

lUnilU, — The  rvsult  of  the  oijcntion  is  to  reuder  a  flail-liko  limb 
ootnparativelr  secure,  and  to  lessen  the  number  and  vreigbt  of  appiarutus 
iM^uired.  No  fear  need  be  entertained  of  dittlcultj  in  obtaining  pHniary 
nmon  in  theee  paralytic  limba. 


■ 


CONr.KNITAL  T)r8LOCATI05*S 

CoftffenUal  IHslocation  *^  thr  Jfip. — Etioto^t/. — It  is  morc^,  common  in 
the  femalf!  than  in  tbe  nuue  Bex,  nnd  ia  also  hereditar7.  The  nuuiber  of 
unilatertil  and  bilateral  caaes  is  about  equal.  One  important  factor  in  its 
productioa  is  n  tjreech  presenUition,  and  if  this  bc  comhined  wit.h  a  faiill/ 
aootabulum  tbeo  tbe  licod  of  the  feuitir  is  oaBily  di£pkcc<I  at  birth. 


428 


DEFOEMITIES 


Pathology. — The  Acetahuluvi. — In  Bome  casea  it  ie  eatirely  waiitLiij;, 
while  ita  site  is  occupied  by  a  conves  niass  of  l»ne.  In  other  cases,  U»6 
cotyloid  earitj  is  present«  but  is  defectire.  It  oiaj  be  found  small  and 
BhaUow,  and  about  one  inch  iu  diameter.  In  shape  it  is  eometimes 
circular,  but  more  often  triangular,  owing  to  non-development  of  the 
ischial  pari  of  tbe  V-shaped  cartilage.  It-a  shaUowue3S  is  also  due  to 
defective  developmeut  of  tlie  cotyloid  rim,  e8peciaUy  at  it«  postem-superior 
border.  Ttie  iipper  extrenuty  of  the  femur  is  noruial  at  birCh,  but  as  age 
advances  the  liead  undergces  tiattening  in  front  and  above,  and  the  neck 
becomes  considerabl^  sliortened  and  lesa  obtuse,  and  fnrtlier  is  antevertod 
or  retroverted.  The  round  ligament  is  occaaionaUy  tliick  and  solid,  but 
mor«  often  elongated  and  attenuated  or  even  merged  into  t!ie  joint-uipsulc 
at  the  anterior  part.  In  83  por  cent  of  the  casos  it  is  absout.  The  capsidar 
ligaifunt  is  alway3  elongated,  and  sometinies  ia  remarkably  thickened,  while 
at  other  tiuies  it  is  seen  to  be  dilated  and  thinned.  Sometimes  it  is  of  a 
ourious  hour-glass  shape,  and  is  obliterated  in  its  middle.  As  to  the  muscUs, 
the  ilio-psoiis  undergoes  euch  a  change  in  its  direction  that  it  finally  comes  to 
lie  internal  and  even  po8teriorly  to  the  head  of  tlie  bone.  Tlie  dieplace- 
ment  of  the  caput  femoris  is  u8tiAlIy  above  and  poaterior,  but  as  the  aubject  is 
more  carefully  studied  the  number  of  anterior  dislocations  is  found  to  be  large. 
The  sympto7ns  are  as  foUow8 : — A  typical  rolling  gait,  lonlosis,  prominence  of 
the  abdomeu,  shortness  of  the  lower  liinbs  in  ]>roi>ortion  to  the  general 
bodily  developmeut,  and  feeble  development  of  the  muscles  of  the  lovrer 
extremity.  Whcn  the  patient  stands  the  grcat  trochanters  are  unusuully 
promiueut,  and  dispUiced  fonvards  and  upward3  or  forwarda  and  backvvarde. 
Tlie  lieels  also  are  rotaletl  invvards  and  the  toes  tumed  outwanl8.  When 
the  patient  is  placcd  recumbcnt,  the  lordosis  disappears  and  the  tops  of  the 
trochanters  are  not  ao  near  the  cKsts  of  the  ilia  as  wh6n  he  is  standing. 
The  upper  borders  of  the  trochanters  are  in  fill  cjisea  above  Ndlaton'8  line. 
The  limb  cun  often  Ije  made  to  "  telescope  "  up  and  dowu.  Signs  wbich  are 
abseut  are  ;  paiu  and  limiUition  of  moveiueut,  cspeoiallv  in  youug  children. 

Pruf}nosis. — Aa  to  the  possibility  of  eure,  thii  ejirher  trejitmeut  is  com- 
menced  the  more  Ukely  it  is  to  be  successful,  and  if  it  l>e  begun  l)efure  the 
child  ia  four  year8  of  iige  it  probably  wiil  be  so  entirely,  but  ufter  that  tlie 
prospect  is  doubtful  no  matter  what  form  is  adopted. 

Diagnosis. — ^It  is  essential  to  make  sure  that  the  deformity  is  truly 
congenital,  i.e.  haa  ariseu  from  caiisea  in  utero  and  not  to  unsldlful  and 
violent  detivery.  Paralytic  dislocation  ehould  also  l>e  exc]uded.  Coxa  vara 
is  diagnosed  from  uougenital  dislocation  by  the  facts  that  in  the  former  tlie 
limb  cannot  be  puUed  down  by  traction,  and  there  is  no  flexion  of  the  thigh 
and  no  muacular  \va8ting.  Pseudo-hj-iiertrophic  pai'aly8i8  has  often  l>een 
confounded  on  superficial  observation  ^vith  congenital  dialocation  on  acx;o«nt 
of  the  lordosis  and  w.iddling,  but  a  little  čare  sufficea  to  distinguish  bt'twcen 
them.  Tuberculoua  cositis  bas  beeu  coufused  \vith  it,  but  the  p<un,  iiuiita- 
tion  of  movemeut,  with  loss  of  complete  flex:ion,  are  quite  Bufficient  for 
differential  purposes. 

7'reatment. — The  diiliculties  which  have  to  be  overcome  are:  the  ill- 
develoi>ed  acetabulmu,  tlie  alteratiou  in  the  aliape  of  the  head,  of  the  femur, 
and  in  the  direction  of  the  neck,  the  stretched  condition  of  the  capsule,  and 
the  contraction  of  the  adductor  muscles, 

Prohnged  resi  unth  exUimon  haa  been  advocated  by  Buckminster 
Browu  and  "VVilliam  Adams,  who  have  published  several  cases,  but  it  must 
be  coufessed  that  grave  doubts  have  ariseu  as  to  the  permanency  of  the 
alleged  cures.     The  time  involved  in  treatment  is  at  least  four  year8,  two 
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ot  complete  recumbencj  and  two  of  walkiiig  on  crutches.  Tlie  disadvan- 
Uges  of  thia  method  are  e\'ident.  Schede  hos  niodi£ed  this  hy  placing  the 
palient  in  the  recumbeut  podtioc^  appl)ing  eitension  to  tlie  abducted  liiub 
ttnd  modemte  lateral  pressuro  on  the  trochanter.  He  doea  this  for  threc 
months,  and  then  aUowB  the  patienb  to  get  about  on  the  eound  leg  vvith  an 
ouUdde  Steel  support  for  the  afTected  Uuib.  In  this  gup|M>rt  there  ia  an 
abduction  9crew,  hy  tuminijr  which  presaure  maj  he  uiade  on  the  troi:hanter. 
Tliis  treaiment  is  suitahle  only  for  children  under  three  yeanj  of  age. 
Ijinnelongne,  in  addition  to  the  rest  and  recuni1)ency  method,  has  injected 
two  or  three  minims  of  a  ten  per  cent  solution  of  chloride  of  zIdc  with  the 
iihject  of  CJiiising  Hnu  fibrous  growth  around  the  heatl  of  tlie  feuiur. 

Treatment  bj  rednction,  as  initiated  by  Pad  and  uioiliiied  br  Loreuz. 
— The  mebhod  ia  as  followa.  The  patient  is  ana^athetised  rnUy,  and  placed 
on  a  low  couch  so  that  the  Burgeon  ean  atanil  well  over  hini.  The  linih  is 
then  extended  either  manuuU)'  or  by  means  of  puUe^s  until  the  top  of  the 
trochanter  is  at  or  just  below  the  Nelaton  line.  If  the  muacles  refuse  to 
aUow  the  trochanter  to  be  <Irawn  down  they  are  di\ided  subcutuneoua)y. 
The  limb  is  nov  fuUy  abducted,  and  by  a  little  judicious  roULiou  the  head 
of  the  feniiir  mav  be  felt  to  alip  over  the  poeteriur  uppcr  margiu  of  the 
aoetabuluni.and  it  somouiues  moreš  in  with  a  distinct  click.  The  diflieulty 
now  is  to  keep  it  fixed.  This  is  best  effected  by  placing  the  thigh  at 
about  75  dcgrees  of  abduction  and  nsiug  pUster  of  Paria.  In  about  three 
vreeks  the  [xitient  is  allowed  to  walk  wtth  the  leg  in  this  ])oaition.  Two  or 
three  inchee  of  cork-solo  ure  mlded  to  the  ehoe  on  the  sound  side,  and  the 
iiAsiiBtanca  of  a  cnitch  or  crutches  ia  useful.  Tlie  obja-t  of  keepiug  the  limb 
in  this  abducted  position  is  to  wedge  it  tirmly  into  or  upon  the  acetabulum. 
Tho  pUster  of  I'ari8  is  renewed  at  the  end  of  three  months  and  r»ipplied 
for  a  second  period. 

Treatment  by  <ipt%  operaHon.  The  original  method  of  Hoffa  has  now 
Iieen  diacorded,  and  Lorenz  has  modilied  it.  But  it  is  to  be  notetl  tttat 
vben  Burgeona  of  great  operative  skill  and  ezperience  have  endeavoured  to 
foIlow  in  Lorenit'  footstc|)«,  tliey  have  met  with  nothing  like  the  suocess 
he  cUuna.  Arbuthnot  Lane  states  thut  he  tias  had  good  reetUta  bj  fising 
the  heod  cloee  bebind  the  anterior  inferior  spine. 

Othrr  Joinii, — Congtnittil  dialocalions  of  almost  every  other  joint  of  the 
body  have  been  met  with,  but  they  are  merely  snrgical  curioedties  of  no 
pnictical  interesi. 

Ckrkbkal  avd  Spisal  Paraltsis,  Diforioties  arising  from 

The  fomm  of  ceiebral  and  spinal  pttralyHiB  which  give  rise  to  deformities 
are:  acuto  anterior  polio-mjelitis^  of  thu  cerebml  and  epinal  fonns; 
infantile  hemiplegia  and  spustic  paralrsis  of  cliildhood;  locomotor  ataxy 
and  Friedreich^s  diseaae;  ByTingo*mymia ;  compreaaion  pamplegia  arising 
from  oanee  of  the  spine. 

Defvtmiiift  arising  /rovi  Ačute  Anterior  Poli4>-myelitU  o/  Cerehml  und 
Spinai  Ori^in. — The  defomiities  met  with  in  the  trvnk  are  scoliosis, 
kyphons.  and  lordosis  of  paralytic  origin.  Of  these  the  moet  interesting  is 
soolioBts  and  this  is  of  an  extrumcly  intractable  form,  but  it  must  be  treated 
bj  nussage.  electriuity.  and  Bupporting  appanitns.  The  deformities  of  the 
arm  arising  from  polio-myolili9  nni  severa!  The  deltoid  is  nBUAlly  wasted, 
and  there  is  often  a  paxmlytic  Hubbuation  of  the  shoulder-joiut.  In  the 
"  fore-arm  "  typo  of  T)ani]y8i8  of  Bemak  tlie  estensor  rnuBcles  aro  paialjied, 
whil6  the  Bupinator  longiis  escapest  Wri8t-drop  then  resulta  OcGMaoually 
tiw  adductor  musclea  of  the  thumb  aro  affected. 
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WIien  the  loiffer  extremiti€i  are  completelj-  paraljaed  thev  are  sniall, 
oold,  and  bluish,  i)erfectly  limp,  aad  8\viug  Uko  a  llail  iu  ali  directions. 
The  joints  are  »i  lax  that  the  aegments  of  tlie  liml>8  may  be  madti 
to  aaaume  almost  uny  position.  It  is  importaut  to  ascertain  in  theee 
severe  caaee  of  paraly8i8  of  the  lower  limba  if  the  paoas  have  or  have  not 
escaj)ed,  for  ao  long  as  the  peoos  retaine  ])0W6r  the  patient  can  be  made  to 
walk  with  Instruments  after  tenotomj  and  when  any  coutraction  haa  been 
rectified.  Paralytii:;  8ubluxatioiis  ure  either  met  mth  in  the  hip,  kuee,  or 
auklti. 

TreaJvient  of  Paral^tic  Dr/onnities. — In  the  first  plače  every  etTort 
should  be  made  from  the  tirne  of  onaet  of  Ihe  i>aralyai8  to  retain  the  limbe  in 
as  nearly  uormal  a  position  as  possible.  That  is  to  8ay,  it  is  important  to 
aoticipate  the  deformitiea,  Electrical  stimulation  of  the  muacles,  frictiou, 
aud  massage  ehould  be  asBiduou6ly  persevered  with.  The  active  treatment 
of  these  deformities  inust  be  of  two  kinda ;  mechanical  and  operative.  The 
objects  of  mechanical  treatment  should  be  to  aupport  and  protect  the 
paralyseil  Umb  in  sucli  a  way  that  the  muscles  shall  \vork  to  the  beat 
advautage,  aud  that  the  joints  are  supported  and  controlled;  also  to  over- 
come  by  meaue  of  suitable  apparatua  deformities  which  have  already 
occurred,  aud  t«>  prevent  tlieir  recurrence.  The  operative  treatment  coneisbs 
in  tenotomy  aud  fa9ciotomy,  osteotomy,  arthrodesis,  and  tcndon-trans- 
pUntation.  Tenok)my  is  useful  iu  relieviug  the  various  forma  of  talipes  of 
the  foot,  the  cootractiou  of  the  knees  aud  the  tluxion  of  the  thighs. 
06teotomy  is  not  often  called  for.  The  indicatious  for  arthrodesis  have 
been  given  in  the  article  of  that  heading,  aud  the  intlicalions  and  methods 
for  teudou-transplautHtion  ai*e  treated  under  that  title  (p.  432). 

Ii^antik  llfvnph-fjia  and  Spasiic  faral^sis. — Deformities  of  a  most 
persistent  and  introctable  nature  ofteu  eusue  from  tlicse  causcs,  and  the 
arm  is  more  aftected  than  the  leg.  The  position  assumed  by  the  arm  is 
quito  typical.  In  this  limb  Hexion  predominates.  The  shoulder  is  some- 
times  raised  and  sometinies  lowered.  The  upper  arm  ia  geaerally  kept 
parallel  with  the  tnink.  Tlie  forearm  is  flexed  at  a  right  angle,  and  is 
generaUy  in  api>08:tion  \vith  the  Iower  part  of  the  chest  or  the  upj)cr  jmrt 
of  the  aUlomcu.  It  is  abnost  invariuUy  pronated,  very  i'ai-ely  supinated, 
The  wrist  is  slrougly  tlexed,  and  the  hand  is  adducted.  The  lingera  are 
firmly  contracted.  The  leg  is  in  a  condition  of  exlension,  and  the  foot 
assumes  a  talii>edie  form,  either  of  equinu8  or  e^uino-varus.  The  mode  of 
walkiug  is  thus :  the  heel  ia  raised  and  the  foot  is  lifted  from  the  ground  with 
dilhculty,  the  toes  scrape  alon"  the  floor  aud  later  the  patient  becomea 
scisBor-legged  in  progression.  The  treatment  is  as  follow8 : — Every  effort 
must  be  made,  if  the  čase  be  seen  earlv,  to  prevent  the  onset  of  deformity 
by  massage,  manipuhition,  passive  movements  of  the  joints.  The  patient 
should  also  be  Uiughl  to  use  the  aftected  limbs  as  nnich  as  possible,  and 
mueh  improvement  uiuy  be  expected  in  sUghter  cases.  With  reference  to 
thu  use  of  retention  apimratus,  the  \v-riler'8  experience  is  that  dii'e<.'tly  it 
is  removed  the  sijasm  returns.  With  reganl  to  operative  measurcs  iu  the 
upper  extreuiity,  the  writer  has  lately  devised  and  succe8afully  carried  out 
•  au  entirely  uew  form  of  opcration.  It  is  as  follows : — The  tendou  of  the 
pronator  radii  teres  is  oxix)Bed  und  separated  from  its  inscrtion  into  the 
radius.  A  gap  is  made  iu  the  iuterosseous  membrane,  and  the  pronator 
radii  teres  is  carried  round  posteriorhj  to  the  radius,  and  is  reineerted  at  its 
normal  sitfi.  It  therefore  becomes  a  supinator  instead  of  a  pronator.  The 
l1exor  carpi  radialis  and  other  tendons  at  the  wrist  are  divided  so  that  the 
\vri8t  drop  is  ovcrcome,  also  the  contraction  of  the  fingers.     In  tho  lower 
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extremitie&,  oi>erative  uiessurM  are  fuUy  iudicateti  For  spastic  talipes  the 
tendo  Achillis  shoiild  be  serered,  for  contracted  knetj^  the  tiaiuHtriugs,  nnd 
in  the  tliighs,  tlie  tensor  vuginu^  fenions,  the  surloriim  aud  adduclors  should 
be  dirided.  It  ia  astouisbiog  the  amouut  of  good  that  resulte  from  thia 
proceediug. 

Loeomotor  Ataxy. — This  cauaes  spuial  deformities  vexy  rarely.  Some« 
limee  t)ie  deforuiit)'  ib  ungular,  or  aometimcB  ecoliosia  is  present.  In 
Knedreich's  diaea^  or  cougeuital  loeomotor  attixy,  Bcolioeis  develops  late  in 
the  diBease,  and  va  gcueralljr  »cen  to  be  with  the  curve  to  the  hght  iu 
tlie  dorsal  rec^ou.  Iu  this  disease,  talipes  arcuatus  i&  also  met  with.  aud 
ia  spokeu  of  later.  Progressive  muacular  atrophv  gires  rise  to  a  peculiar 
form  of  tulijKS  varus,  due  to  peroueal  paral^sia  In  8yriugo-myelia  varioua 
distortioaa  of  the  epiuc  may  be  met  with,  und  maDy  forras  of  controctions 
of  the  limbn. 

Compresiion  paraplegia  is  a  £requeut  complication  of  apinal  caries.  It 
IB  rapely  due  to  pressure  ^m  the  spinal  cord  by  bone,  but  more  frequenlly  it 
18  caused  by  a  Uiberculous  pachy meningitis,  ttie  tliickeued  membrauea 
constricting  the  cord.  The  paralysifi  is  usually  bilateraL  In  rare  cosee  it 
ia  unilatoral.  It  uffecta  the  legs  generully,  ullhough  the  arma  may  auffer 
kter,  or  both  m)iy  l.»e  paralyeea  8imultaneousIy.  It  occure  in  about  1  in 
12  to  15  spiuul  cut<es.  Tlie  symploma  of  compression  paraplegia  are  as 
foUovra : — Ita  ouset  is  in  some  cases  sudden,  but  more  ofteu  it  is  graduoL 
As  to  the  motor  fuuctions,  the  paticnt  complaina  of  getting  tired  easilv, 
and  soon  the  legs  begiu  to  drag  and  the  toes  to  catch  in  walking.  Dull 
aching  paiu  ia  oommon  in  the  early  stuges  in  the  body  and  limbs.  In  the  boily 
ttie  most  usual  form  is  gu^Ue  paiu  or  pain  in  the  pit  of  the  stomach, 
These  pains  are  due  to  irritation  of  the  ncnc  roots.  Oftontimea  Iherc  ia 
DO  amesthesia,  or  it  occurs  oocaaionallT  without  motor  symptoma.  The 
refleiea  are  e3caggeraled  botli  Buperficially  and  deeply.  The  aphiucters  are 
often  involved,  and  incontiuence  of  urine  and  feeces  occur  in  severe  casee. 
The  afTocted  muacles  waste.  and  the  reaction  of  degeneration  ia  more  or  lesa 
marked  The  limba  are  oft*n  cold,  but  sometimea  perspirc  perfli8tcntly. 
The  diagnosis  is  not  as  a  rulu  dif&cuU  wben  the  back  is  esamiued.  Some- 
timea it  bapptma  that  comprcsaiou  paraplegia  aeta  in  before  deformity  haa 
appeared.  The  proj^uoais  of  tliese  cases  is  that  a  ereat  number  of  them 
wow  a  atrong  tendency  to  complete  recovery  wittiout  o^teration.  Mere 
recumbeucy  with  exten(jion  is  often  suliicient  to  induce  an  immediate 
change  for  the  lietter.  RecurTent  attacka  are  ibui^,'HmuH  bul  not  ao  per  se. 
Oyatitia  and  bronchitis  are  grave  compUcattons.  With  regard  to  treatmout, 
prolouged  recumbeucy  with  (ixtensiun  of  the  ajiine  in  the  horizontal 
poaition  often  eflecta  a  surprising  improvemeut,  and  ahouid  be  persevered 
with.  But  if  after  18  mouths  to  2  years  of  this  treatment  the  Bymptoma 
do  not  improve  but  rsther  get  wo»e.  then  laminectomy  should  be  resorU*d 
to.  Too  great  reaolta  must  not  be  expected  from  lamineotomy.  for  ttte 
opeiatiou  is  aa  often  a  failuru  ils  it  is  a  sucoeaa.  Forcible  reotification  of 
tue  deformity  liaa  rolievcd  aomc  troublesome  casee  of  paralyaia. 


KiCKBTfi — DEPOKMniES  OV 

The  akuU  is  often  enlarged  and  thin,  and  witli  it  there  is  anooiated 
brdrocephalua.  The  fontancllos  remoin  »P^n.  Tlie  forebead  ia  8quare  and 
we  up|)or  wiill  of  the  orbit  is  obUipiu.  Ttiore  is  olso  a  peculiar  develop- 
ment  of  th«  luwur  juw ;  its  ulvcolua  ia  Bomowhat  inverted.  so  tbat  tlie 
beetb  point  invrurds.     Wiiti  rvgard  to  the  apine,  the  rickety  deformitios  ure 
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kj']^)Iiosia  and,  Iftter,  acoliosis,     The  chest,  too,  ia  tlie  subject  of  deformit^ 

pigeon-breiiat,  esagiiomlion  of  the  curvea,  aml  8uhlaxation  of  the  inner  enS. 
of  the  ckvicle.  Kickety  <Jefonnity  of  the  arm  ia  eometiiaes  aeen  in  severe 
ca8ea,  and  both  bonea  of  the  foreanu  may  V>e  bent  inward  or  outward,  or 
one  bone  alone.  The  rickety  pelvia  is  important  to  obstetricians,  and  the 
csonjugate  diameter  is  decreased  owing  to  the  prominence  of  the  socro- 
vertebral  au^le.  lu  con8equence  of  the  inward  tlirust  of  the  head  of  the 
fcmur  into  ihc  acetahuluiu  on  each  side,  the  lateral  aapect  of  the  pelvia  is 
f1utltinc<l,  fiud  the  jmbic  arch  diiuinished.  The  rickety  deformitiea  of  the 
long  bonea  of  the  lower  extremity  are  fully  described  in  the  sections  dealing 
witn  deformities  of  the  knee  and  foot. 


Tendon-Transplantation  " 

By  this  ia  meant  the  reinforcement  of  a  paTnlysed  muscle  by  attaching 
to  it  the  tuudon  of  a  healthy  muacle.  It  is  alao  known  by  other  namea, 
as  iiiuacle-graftiiig,  fimction  transference  of  tendon,  but  the  word  tendon- 
transplantation  Ruthcieully  iudicfttes  the  scope  of  the  procedure.  Beforc 
deciding  to  perform  tendon-jo^fting,  there  are  certain  poinU  to  be  obeerved, 
Dame1y: — 1.  The  musclcs  shovild  Ijc  carefiilly  teated  cIoctrically,  and  the 
relative  strength  of  each  of  them  determined ;  2,  ali  conditioua  due  to  con- 
traction  of  tlie  plantar  faacia,  mich  as  pes  cavtis,  should  be  previou8ly 
rcmoved  bj  opcrution ;  3,  the  opcration  ia  rarcly  callcd  for  whcn  one  mascle 
only  ia  partially  paralysed  ;  4,  cases  in  which  ali  the  muscles  are  paraly8ed 
are  Btiitable  for  arthrodesis  onlv;  5,  in  sclecting  a  healthy  mnecle  for 
reinforcing  a  paraljsed  muscle  it  ie  ad^ieable  that  the  one  Belocted  ahould 
belong  to  the  eame  group,  if  possible,  na  the  pnraly8od  one,  and  the 
niusule  Bclocted  should  alao  be  aa  far  aa  iuay  bc,  in  the  same  line  as  the 
paralyeed  niuacle ;  6,  the  reinforcing  tendon  ahoidd  be  carried  as  directly  as 
posaible  to  the  paraly86d  nmaeie  and  not  bent  round  at  an  angle.  Tendon- 
tranaplantation  ia  particularly  applicable  to  talipea  calcaneua,  na  the  peronei 
muBcies  and  the  posberior  tilnal  deep  muaclca,  i.e.  the  tibialis  posticua  and  Lhe 
Hexor  longus  digitorum  and  the  lIexor  longiis  ijollicis  aru  very  auitable  for 
grafting  into  tho  tendo  Achillis.  Cases  of  aimple  equimi&  do  not  as  a  rule 
call  for  niueele-grafting,  boeauae  diviaion  of  the  tendo  Achillis  is  aufhcient. 
Caaea  of  paralytic  valgua  dtie  to  paraly8i8  of  the  tibialis  anticus  and  posticiis 
niay  be  treated  by  tranaplantation  of  the  estensor  propriua  pollicia  into  the 
tibialis  anticus  and  a  piece  of  the  l]exor  longus  digitorum  tendon  into  the 
tibialis  x>osticu8.  On  aimilar  linea  talipes  varus  may  be  treated.  Aa  to  the 
actual  method  of  procedm-e,  the  operation  reqiure-8  tliat  the  parta  should  be 
ab8olutely  aaeptic.  The  tendona  to  be  operated  upon  are  exposed,  and  their 
sheaths  freely  opened  iu  such  a  way  that  the  tendon  of  the  reinforcing 
muscle  can  be  applied  ea8ily  to  the  paraly9ed  muscle.  Taking  f.g.  the 
fixing  of  the  peroneus  longua  to  the  tendo  AcliilliB,  the  sheaths  of  the 
peronei  and  of  the  tendo  Achillis  are  fi*eely  opened  up  and  a  considerable 
portion  of  the  peroneus  longua  tendon  is  detached.  It  ia  then  diviiled 
acroea  just  abovo  the  mallooli  and  paaaed  to  the  under  siirface  of  the 
tendo  Achillis  nearly  oppoeite  the  ankle  joint,  the  tendo  Achillia  having  been 
prcviou8]y  spUt  Iongitudinally  at  thia  apot.  The  proximal  end  of  the 
peroneus  longus  tendon  ia  drawn  through  it  and  split  8omewhat,  and  the  enda 
attached  to  tne  posterior  surface  of  the  tendo  Achillis  by  bcing  Bewn  down 
with  ailk  or  some  other  material  The  proximal  part  of  the  tendon  of  the 
reinforcing  muscle  should  be  pulled  quite  tightly,  and  inserted  at  auch  a 
spot  in  the  tendon  of  the  paralysed  muacle  that  the  former,  when  it  is  fixed, 
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is  at  its  utmoet  posiuble  tenaion.  Tbe  wound  ia  then  allowed  to  heal  and 
the  strength  of  the  reinforciog  miiaclea  is  Bubeequently  Increased  by  maasage 
and  galraoism. 

HAKD  ASV  FrNGEKS 

CoNGBNTTAL  Defosiiities. — These  comprise  efuh  hand,  eongmifBJ  a^R- 

tracHon  of  the  Jingers,  supermimrrari/  Jint/ers  or  pol^ductjliszn'.  »vppntfion 
o/  the  fingers,  weh-finger8  or  Bvudactjliflm,  hj/perlroph^  of  tke  fing^rs,  con- 
gtnikU  taterol  dtfiation  of  the  Jingers. 

Club  Hand. — This  is  a  vcry  rare  doforimty,  acd  there  are  comparatively 
few  cases  reoorded  in  Uteratnre.  In  most  cases  tbo  cbild  is  botli  premature 
and  stUl-born.  The  forms  of  club-hand  are  as  foUow8,  and  it  sboulil  l>o  remem- 
bered  that  ihe  hand  may  deviate  eitber  to  the  outer  or  inner  border  of  the 
fore  arm,  or  be  in  a  positioa  of  tIexion  or  eitcnsion.  Heace  vre  bare  radial 
and  ulnar  olub-hand  and  palmar  and  doreal,  eo  that  there  are  tbe  radio- 
puhnar,  radio-doraal,  ulnar-pahiiar,  and  ulnar-dorsal.  In  the  palmar  cases 
tiie  htind  fonna  with  the  forearm  a  more  or  leas  acute  angle  open  anU*riorIy. 
The  loNver  end  of  the  radius  is  prominent  posteriorlj,  and  the  caqjU8  articu- 
lates  with  the  anterior  eurface  of  tlie  radius.  There  is  generally  some 
d^^ree  of  mobility  of  the  hand  on  the  forearm.  It  is  emall  and  wasted 
owing  to  the  shrmkage  of  niusclca  and  the  absence  of  some  parts  of  the 
bonee. 

Treafment. — The  means  w)uch  are  adopted  to  alleriate  tlie  defonuity  are 
|tu6sivc  movemcnts,  massagc,  the  use  of  retontive  apparatus,  teiiotomy,  und 
operations  on  the  bones.     In  any  čase  the  resalt  is  not  very  8ati8factory. 

Citngenital  Conttaction  of  Fingers. — This  deformity  is  quito  distlnct 
from  contractiou  of  the  palmar  foscia  known  as  Dupa3rtreD's  contraction, 
and  ahould  not  be  confiided  with  it.  The  affcction  is  generally  limited  to 
the  tifth  fioger,  but  at  times  the  ring  tinger  and  even  aU  the  fingers  are 
coutracted.  It  is  often  associated  with  congeuital  hammer-toe,  and  in  that 
evcnt  the  Becond  toe  is  the  one  uBually  anected.  Some  contraction  of  the 
finger  is  frequeDtIy  met  with,  but  it  is  only  when  it  gives  rise  to  poln  and 
aimovanco  that  any  notice  should  bo  token  of  it.  In  congenital  contraction 
tbe  nrst  phaLinx  is  usuaUy  h}'per-extended,  aud  the  second  and  thirU  are 
flexed.  in  contra^diatiuction  to  Dupuytren's  contraction,  in  which  the  lirst 
and  second  are  flexod  and  the  third  is  gcnerallj  extonded.  If  the  deformity 
is  left  uurectilied.  contraction  of  the  akiii  aud  fascia  and  of  the  Uteral 
ligaments  of  the  intcr-phalangeal  articidations  take«  pbvco.  But  the  con- 
tzaoted  fnscia  never  eztends  up  into  the  pabn  os  in  Dupuytren's  contraction. 

Treatmait. — In  the  milder  dcgreca  it  is  suthcient  to  straighten  tbe 
affected  fingers  by  frequcut  naaaive  movements,  and  to  maintain  tbe  corree- 
tion  by  the  usc  of  a  sm&U  miuleable  Iron  sphnt  adapted  to  the  dorsat  surfaco 
of  llie  fingera.  This  often  suffioea  to  remove  the  deformity.  Should  it  fail  to 
do  so,  tbe  uontracted  faacial  bands  may  be  divided  nnd  Lhe  Bngcr  put  up  in 
a  guitable  splint.  UDfortUQately  these  cases  have  a  strong  teudeuoy  to 
relapie,  and  it  is  weU  to  wam  the  paliont  tliat  after  a  finger  bas  l)eon 
str&igbtened  a  loiig  eoun^^  of  mechanical  treatment  is  ueoeasary  to 
maintain  the  iiuprovemeut.  For  this  purpose  the  appaiatus  aimllar  to  that 
used  nfter  operation  for  Dupuytren*8  oontractton  must  bo  wom  dHy  and 
nigfat  for  tbrce  montha 

Supfrn.umeTary  Fingers — Pni  t/dar  tgfism. — There  are  fivc  variolic*  of 
poljdaotrlism,  1.  An  additional  tinger  is  mor«  or  leas  d6\*elop«d,  g<uioraIly 
on  tbe  qu)ar  border  of  the  haod.  b«ing  attached  to  it  by  a  uarrow  pedicle. 
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2.  An  additdonftl  thniub  is  more  or  le«s  developeJ.  3.  A  supernumerar/ 
digit  more  or  less  perfect  is  closolv  uuited  throughout  ita  whole  length  to 
anothor  digit.  4.  A  completel^  develojK^d  extra  di^t  is  formed,  and 
posseasee  its  own  separate  functions  and  teudona.  5.  The  bifurcated  hand 
which  has  eight  tingers  and  no  thnmbs. 

Trtatmtnt. — In  the  tirst  variety  tlie  additional  digit  should  I«  removed 
earlj  in  life.  In  the  eecond  varietj  removal  is  indicat€d  too.  As  to  the 
third  variety  the  proprietj*  of  n]>erntion  is  doubtlul.  In  the  fourth  variety 
it  is  adviaable  not  to  iutcrfero,  aud  tlie  lifth  admit«  of  no  treatuteut. 

Snppression  o/  the  Fingers. — These  are  of  interest  rather  to  tlie  tera- 
tologist  than  to  the  sur^eon.  If  the  hand  ia  very  unaiglitly  or  useless, 
anipntation  of  it  is  tbe  beat  resoorce,  and  a  good  artiticud  hand  is  Co  be 
preferred. 

W^i'hhed  Fingers  or  StjndactijHtm. — There  are  three  varieties.  (1)  Two 
fingers,  generalljr  thoee  on  the  inuer  side  of  the  hand,  are  united  by  skiu 
and  fibrous  tissuo.  (2)  Tbe  uniou  is  by  niuacular  as  weU  as  hbrouB  tissue 
and  skin.  (3)  The  bones  are  fiieed  throughout  their  \vhole  length,  or  more 
often  at  the  aecond  and  tliird  phalangea  only. 

Trealment. — In  the  second  variety  little  can  be  done,  and  the  čase  ia 
often  bost  left  alone.  In  the  first  and  third  varietiea  the  chief  difficulty 
after  operalirju  is  to  prevent  some  re-formation  of  the  web,  especially 
towartlH  the  lnise  of  the  umv  eleft.  Tliis  difficulty  ean  be  overcome  either 
by  the  fonaation  of  a  penuanent  opening  at  tJio  bottom  of  the  wcb  by 
transfising  it  with  a  silver  pin  or  liy  Didofs  oi>eration,  or  by  those  operations 
knawn  I»y  the  namcs  of  Zeller  and  Norton.  Choice  of  operation. — 1.  If  the 
veb  ia  amall  and  thin,  or  if  the  uniou  between  the  fingers  is  very  close,  the 
formatioD  of  a  permanent  opening  at  the  base  of  the  web  is  to  be  pre- 
ferred. Tlie  web  niay  be  divided  8iibaetiuc;ntly,  and  ita  edges  trimmed  and 
Butured.  2.  If  the  web  is  eKtenaive,  complete,  and  of  good  width,  Didot's 
operation  is  the  best.  3.  If  the  web  is  inoomplete  and  reaches  but  half- 
way,  ZeUer'8  or  Norton'8  operation  is  indicated. 

J/i/perfrophj  o/  the  Fingfrrs, — This  condition  is  sometimes  seeu  at  birth 
in  a  lil  i  nor  degree,  and  becomes  exaggeruled  later.  The  h3'pertropIiy  may 
consist  of  general  overgrowth  of  aU  the  tifisues  of  the  finger,  lyuiphatic 
onlargcmeut  of  the  sulicutancous  tissue,  or  a  nfevoid  condition  of  aH  the 
soft  structures. 

Treatmeni — Coniprcssion  of  tbe  fingers  and  Ugature  of  the  arteries  have 
been  lx>tb  tried,  but  without  success.  When  the  finger  becomes  a  source  of 
annoyancc  it  should  l>e  removed. 

Congenital  and  Latcrai  Deviation  of  the  Fingers. — This  is  very  rare 
indeed,  but  is  com^viralile  to  a  condition  seen  in  the  toes.  It  may  l>e  treated 
either  by  a  suitable  a}>paratus,  or  by  division  of  the  latcral  ligaments,  or  by 
amputation. 

AcguiRKD  DEFORJflTiES. — Under  this  bemUng  are  compri.wd  Dn])uytrcn*» 
coniraction,  sp^niuj  Jingcr,  and  malfct  Jinger. 

Dupuytren'$  Contraction. — Definitum. — A  ijermanent  ticxion  of  oue  or 
more  fingers  ansing  from  contraetiou  of  the  pahuar  fuscia  and  its  digiteJ 
prolougations. 

Occurrence  and  Etiohiffif. — It  is  many  times  more  frequent  in  men  thac 
in  women.  As  a  rule  the  ring  and  little  fingera  are  atfected,  but  it  ma) 
eprea<l  to  otlier  fingers.  In  fiome  cases  it  is  distinctly  hereilitary.  Th( 
age  at  which  it  comea  on  is  geuerally  in  middle  or  in  late  life,  that  is,  whei: 
fibroid  changes  superTcne.     Occupations  seem  to  Iiave  some  share  in  its  pro 


ductioD,  especially  thoso  tbat  involve  repeatoil  traumatUni  to  the  palm  of 
the  haod,  as  in  gardeners,  drirers,  engrarers,  etc.  In  some  iusUncea  it 
woulil  nppear  as  if  the  contraction  liegan  after  a  definite  iojiirj  to  the 
jirtlui — a  alight  wound,  a  Budden  briiiac,  or  nn  eicesaive  straiu  of  the 
fttructurea.  Certaiu  geaeral  conditious  seem  to  predlspose  to  it  as,  for 
instance,  gout  and  rliemnalisin,  or  the  contraction  nppears  to  be  niuch  more 
common  in  gouty  and  rheumatic  people,  and  to  foUow  sometimea  an 
attack  of  goiit.  Other  people  have  noticed  it  to  bo  associated  with  Bjrphilis, 
and  Mr.  William  Anderson  haa  hazarded  the  opiuion  that  it  is  of  hacterial 
origiu. 

IlB  morbid  anatomi/  ifl  as  foUow»: — The  aftection  ia  primarily  a  contrac- 
tion of  Ihe  fdscijj,  and  secoudl/  of  tlie  ekin.  The  teudons  have  uothing  to 
do  vvith  it.  T)ie  paUuar  faacia  is  not  a  wcll-dctincd  aponcurosis,  but  fades 
oft'  CTadaally  at  ita  edgea  and  givoa  ofT  two  eets  ot  proceaees.  the  Buperficial 
to  tne  akin  and  the  deep  to  the  lateral  aspeot  of  the  tiagera,  pasaing  to  the 
ddes  of  the  tirat  and  second  phabingea,  and  to  the  ])erioeteuia  and  to  tbe 
teudou  slieaths.  The  nature  of  the  morbid  change  in  tbe  faacia  ia  a  hbroid 
h)i>ertrophy.  Sometimea  this  appeara  in  the  form  of  amall  tibromata,  in 
othcrs  there  is  a  general  thickeuiug  of  the  banda,  foIIowed  by  contraction. 
Ci^Btala  of  urate  ol  soda  have  been  found  in  the  thickened  faacia. 

Simptoma. — At  tirat  there  i«  a  feeling  of  tightuess  in  the  palm  of  the 
hand  and  in  ihe  ring  or  Uttlo  finger,  and  the  patient  finda  aome  diQicuJty 
in  fiiUy  exteuiiiu^  the  fingera.  lAter  there  appejirs  nodnlar  indunitioua 
with  adhcsions  of  the  akin.  The  latter  ia  firat  aeen  uaiialh-  in  the  tnmsvcrse 
crease  of  the  j>alm.  The  affected  fingera  then  begin  to  retract,  and  the  first 
phaianx  fleses  on  the  mota<:arpal  bone. 

Trmttnent. — No  meaaurea  except  operative  are  of  aDy  avaiL  The 
operative  meaaures  are  either  multiplc  aubcutaneous  division  of  the  oou- 
tracted  l^ind  as  pracliaed  by  Sir.  Adams.  or  open  removal  by  a  carefiil 
tliasection  of  the  puhu  of  the  hand,  The  method  to  be  preferred  ia  the 
luultiplc  anbcutaneoua  pimcture.  The  operation  may  have  to  be  repeated 
two  or  thrv«  Limes.  After  the  operation  a  Dupuytreu'a  aplint  ia  worD,and 
the  fingera  are  gradually  atraightcned.  The  reault  ia  as  a  rule  very  good, 
oad  relapaee  are  not  fre<[ueut.  The  writer  Iiaa  performed  the  opeu  method 
Beveral  times  in  hoapital  paticnta,  who  canuot  aObrd  tirne  to  utt«nd 
frequentty,  and  hc  baa  been  sabisfied  with  the  result. 

Sjrring  Fintj€t\  known  alao  as  Jerk  or  Stutp  Finger.  The  deacription  of 
thia  aftection  ia  that  if  the  patient  utosca  ali  the  fingera  on  tho  palm,  on 
openiug  tliem  be  finda  that  uue  remaiua  ahut,  and  it  cau  only  Ijo  oxtendod 
by  the  other  hand,  and  flics  open  hke  a  knife-blade  with  a  enap.  Some- 
timea there  ia  difliculty  alao  in  flexing  the  finger,  which  is  accoiniianiod  by 
a  amall  jerk.  The  affuction  ia  uBually  aeen  in  the  thumb,  and  i^  due  to  one 
of  tvvo  causes«  oitbor  a  thickeniug  of  the  tendou  as  it  poaaea  thmugh  ita 
o»ieo*ribroua  groove,  or  elae  uarivvving  of  tho  groovo.  Treatnunt. — If  the 
thickening  can  he  felt  it  ahould  be  cut  down  u]x>u,  and  tbe  thickened 
porLiou  removed.  In  muny  caaea.  however.  it  ia  aiillicient  ta  bliator 
(iequeutly  and  the  ttiickeuiug  diauppoarH,  or  the  tlnger  inAy  be  fixed  in  a 
metal  aplint  with  prcasuro  ovcr  tho  apot  vrhere  the  movement  of  thu  tendon 
i«  hindurvd. 

MnllH  Finger. — Thia  ii  ftlio  knovn  aa  "  drop  tingor/*  and  ia  dne  to  mib- 
cutADcoua  rupture  of  the  eitensor  tendon  wber«  it  ia  iuaerted  into  the  Uict 
pha]tuix.  Ita  timial  oauae  ia  a  fall  forwarda  on  the  fuUy  extended  fingert, 
with  t))o  nvult  that  the  fihre«  of  the  cstenaor  tendon  are  tam  away  and  tba 
Hnger  canuot  tlu:n  be  fully  ext4:ndud     WiUi  ngord  to  troatmAnt,  the  flugcr 
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inay  be  placed  in  a  malleablc  iron  spliut.  with   the  laet  phaloiuc  bype: 
exteDde(l;   or  uu   iDcuiioa  ubould  be  made  over  tbe  dorsum  of  tbe  last 
phoIaDs,  and  the  Lendou  reimited  to  tbe  bone. 


Halluk  Valgus  (Bdnion) 


fiSt 


It  is  large!y  due  to  tbe  use  of  improper  lioots,  not  neccssariljr  of  Bght 
ones,  but  of  tboee  which  are  pointed  and  often  too  ahort.  In  8ome  cases  it 
is  due  to  oeteo-arthritis  and  gout  The  defonnity  is  a  displacement  of  the 
grcnt  toc  out\\'ard,  with  prominence  of  tlic  baau  of  the  proximul  pbuJanx 
and  of  the  head  of  the  tirat  metatarsal  bone,  moBt!y  of  the  latter.  Both 
theso  portione  of  bone  are  oft^u  enlarged  and  eovered  by  a  bunion  or  bursa. 
The  bony  8welling  le  especially  noticeable  iii  cases  of  oeteo-arthritis.  The 
anuton)y  of  the  ntlection  is  a  partial  subluzation  of  the  fiist  phalanx  out- 
vrards  from  the  head  of  tbe  first  metatarsal  bone,  leaving  it  expoBed  to 
preesure.  The  liganients  on  the  inner  side  of  the  joint  are  »tretcbed,  and 
occafflonaUy  perforated ;  those  on  the  outer  side  are  Bhortened.  Of  the 
tendons  theeitensor  propriue  pollicis  is  displaced  outvards.  The  fomiation 
of  the  false  bursa  or  buniou  is  »etoudary  to  tlie  enlargcnient  of  the  bone. 
The  bunion  is  very  liable  to  inflamniation,  and  euppuration  niay  Ciiuso 
cellulitis  with  occasional  disorganisation  of  the  joint.  Somctimes  the 
bunion  lias  a  com  ou  it.  Tbe  8yniptoma  are  8uflk'iently  plain,  but  the 
affection  varies  in  degree,  and  thcre  is  no  doubt  that  women  sufler  more 
frequently  than  men. 

Trmtinent — PropbyIactic.  Pointed  boots  must  be  absolut€ly  forbidden, 
and  the  inner  e<lge8  of  the  boot  should  be  quite  straight.  In  shght  cueee 
curative  treatment  conaiste  in  wearing  proper  boots,  with  the  application  of 
cold  and  soothing  lotione  to  the  intlamcd  and  tbickened  skin,  and  t]ie 
w»iring  of  tho  digitated  or  divided  socks.  Some  advise  tlie  use  of  a  post 
betweeu  the  Crst  and  second  toes  in  the  boot,  but  this  does  not  au8wer  well 
in  prnctice.  In  other  casee  a  bunion  spring  is  used^  but  if  the  dcformity  is 
at  ali  severe  and  the  bursa  large  and  painlul,  the  only  course  is  operatiou. 
It  is  not  Biiflicient  merely  to  chisel  away  Ihc  prominent  portion  of  bone.  but 
the  operatiou  par  rxcdk7tce  for  these  cases  is  exci8ion  of  tho  head  of  the 
metatarsal  bone.  \Vith  this  operation  the  vrriter  bas  ample  reasou  to  be 
satisfied. 

EuUuz  F«n<«  or  ngeon-Toe  is  the  reverse  of  balliut  valgus,  but  is  not 
aseooiated  with  i>ain  in  the  siime  way.  If  it  is  escessive  the  treatment 
cooBists  in  mauipulation  and  the  use  of  a  light  splint  to  prees  the  toe 
outward8. 

Sallvx  Higidvs  is  a  8omewhat  curious  ačfection.  The  great  toe  canuot 
be  estended  beyond  the  straight  line,  and  any  attempt  to  do  so  produces 
severe  jjaln.  The  tendou  of  the  exteusor  proprius  poUieis  ia  always  tcuse. 
With  regurd  to  the  prtthology  of  this  aifectiou  opiuions  diUer,  but  the  writer 
bas  been  able  to  ascerUiin  that  it  is  frequent]y  aesociated  \rith  osteo- 
arthritis  and  with  intiommation  of  the  8ynovial  fringe  betvreen  the 
eesamoid  boncs.  The  mechanism  of  the  afiection  is  easy  to  understand. 
"VVhen  au  attempt  is  made  to  extend  the  toe,  the  heud  of  tlie  metatarsal 
bone  and  the  base  of  the  tirst  phalanx  press  upou  tliis  inllamed  spot  so  that 
the  rigidity  of  the  toe  is  rL'aUy  retkx.  Local  mcusures  uvail  but  littlc,  and 
in  cases  \vhich  are  at  ali  marked  it  is  alway8  beet  to  eiciee  the  head  of  the 
tirst  metatarsal  Ione  and  to  remove  a  small  portion  of  the  prominent  part 
of  the  base  of  the  firat  phalanx. 
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Hauusb-Tor 

DffinitioiL — A  deforrnitj  ii8uully  affccting  thc  aecond  toe  and  consisting 
of  dorsi-flexioQ  of  the  first  phaUns,  plaiilar-flexion  of  the  second,  and 
CTtenaion  of  thc  third. 

£txology. — In  Boiiie  cases  it  ia  congenital  and  b  aaaociated  witb  con- 
gcnital  coutraction  of  tho  libtlo  finger.  In  othor  cases  it  \&  distinctl^ 
hereditary.  But  it  ia  Bomotiiues  duc  to  acquircd  causcs.  Thc  chicf  of 
these  is  the  use  of  short  boota  The  appearance«  preeented  are  as  follow8. 
Od  thc  doFsal  aspect  of  the  Gret  inter-phalangeal  joint  a  painful  com  is 
frequeDtly  present;  beneath  this  is  a  bursa  which  from  tirne  to  tirne 
indome«  and  supptirates.  On  the  under  surface  the  skin  is  contractod,  and 
at  the  bottom  of  the  groove  the  long  flcxor  tendon  cau  bo  felt.  The  first 
phalan^  is  in  a  state  of  extrcme  dorsi-llexion,  so  that  the  heod  of  the 
metatjirsal  bone  is  uncovered  betow  to  about  hatf  its  exteut.  The  anatomy 
of  the  part  is  as  follovs.  In  the  first  plače  there  oociirs  contraction  of  the 
extensor  tendon.  Tliia  is  foIlowed  by  contraction  of  tho  flexor  tendon,  aud 
with  g^dual  shortening  of  the  lateral  li^ments.  Tlie  latter  point  is  most 
iinportant  to  recognise.  as  itpon  it  depends  snocessful  treatment. 

TreatmeTit.  —  In  dight  cases  attention  to  the  boots,  together  with 
miinipulationsand  thc  nse  of  the  malleablo  iron  splint  at  night  will  rcmcdy 
the  troublc.  But  in  mauy  cases  it  ia  necc88ary  to  operate,  aud  the  writer 
would  docry  amputation  of  the  toe,  as  it  is  quite  possible  to  remody  the 
trouhle  without  this  nither  severe  procedure.  If  thc  toe  bo  anipiiiatod, 
then  buniou  ahnost  inevitably  foUow8,  becanse  the  first  toe  is  readily  dls- 
placed  outwanU.  The  operatioo  consists  in  siilx:utaneons  ecctinn  of  the 
flexor  tendon  aud  of  the  lateral  ligaments  from  the  urnlcr  surface  of  the  first 
interphalange&l  joint,  and  often  of  the  extensor  tendon  on  the  dorsum.  After 
the  operntton  the  toe  is  Hxed  to  a  malleable  iron  splint  uutil  the  small  wound 
is  healed.  aud  it  is  theu  gradually  extcnded.  Good  brood  boots  should  be 
ordered  fur  nse  aft«r\vards. 

T0S8 — Befoumitiss  op 

Thc  othcT  aflections  which  are  met  wilh  in  tho  tocs  are  Sy7\daetyli9m, 
PolydnctylUm,  Suppretsiun  o/  tke  Toa,  aud  Lateral  Itrimition  of  tke  Toes, 
Tlie  lutter  is  the  reault  of  luid  boots,  and  may  be  remcdied  by  mauipulation, 
thi^  wcariua  of  a  iligitatcd  aock,  or  by  the  usc  of  a  sole-plate  with  alots  in 
it  In  m<)aerately  severe  casea  U10  lateral  ligaments  may  be  divided,  and 
in  extreuio  cases  amputation  ia  nocosaary.  H}'pertrophy  of  the  toes, 
generali/  of  the  tirat  toe,  ia  seen  from  tirne  to  (ime.  The  hy|>ertrophied 
toe  is  firequeiitl7  displaced  iDward8  or  outwanls.  f  t  mav  attaiu  an  im- 
tneaae  size.  In  most  cases  partial  or  complete  amputation  ia  roquirud 
evcnttially.  The  treatment  of  8yudactybsm  in  the  toes  is  the  some  os  that 
of  the  fingers,  althougli  it  may  be  bctter  to  amputate  at  once. 


Club-Foot — Congenital 

Stiolof^ftt. —T\\f:  caosation  of  congeniUl  clah-foot  1%  stili  doubtful,  Klthutigh 

uch  liglit  liaM  be>eQ  tbruwu  ujmu  it  uy  the  IhImuiti  uf  H.  W.  Parker.     Tlie  matttu* 

Ay  be  discttued  undor  four  hnadiiiffl :  (a)  arrosiod  doveloumont  of  ihe  bone«  of 

Um  lag :  (6)  oauMS  arialng  from  OMrre  lesions  i  (e)  meoiuuuoaJ  caoMt  due  to 


^m  Vi    I 

I  tiM    ing  ■    \v/    VBM^P«    1  nimu     »luiu     mvitd    inonju«  •    \<i/     uavuunauii^ti    v»hbwb   <aw     vu 

I  malpotttion  of  ths  fotus  in  uUro :  (tf)  nbnornuu  dnvdopnent  of  Um  bona*  of 

I  th<<!  fuot.     (d)  In  dcucribing  lKjw-lr^  it  ia  «tAt«<l  tlint  oortun  formi  of  OOB* 

I  geoitAl  bow-lt>f(s  aro  ■ooompniiiM  by  tali|MW  Miuinu-vanu.    Again,  somo  OUM 

I  of  vanis  and  «cjuino-rani«  eiliibtt  congeuttal  abaenoe  of  Uic  tiba.    But  thcM 
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and  cannot  be  tho  šole  CAUse.  (A)  Kerve  Icsions.  In  Bome  cases  meningocelcp 
encephalocele,  bydrocejiha!ua  and  Kpina  bifida  oo-exist  vith  congeaital  cluu-foot, 
but  these  are  verv  few  in  proportion,  so  that  the  nerve  theory  faila  to  explain 
tlte  mujority  uf  the  ca8cs.  It  nas  been  beld  by  some  tbat  tlie  deforniity  is  due  to 
partial  iiAphyxia  at  birtli,  iv«ultiiig  in  convulsions,  but  in  tbe  absence  of  detinite 
ozjuuples  carefully  odlected  aiid  impartiallv  *'xaniined,  tliis  opinion  cnnnot  1» 
adrocated.  (r)  Mochonicnl  cAuses  due  to  malposition  or  conipression  of  ft^tus  Vrt 
nt^ro.  Therv  is  ampli?  evidence  to  show  tbat  this  is  the  probable  esplanntion, 
and  from  the  ligure«  givon  by  Parker  in  his  work  it  U  easT  to  under&tAud  that 
owin^  to  intra-uterino  packing  the  foot  nmy  during  fffital  me  be  retained  in  one 
pOfiition  w)iicti  lK'Comes  ^xed.  As  a  rule  th«  posttion  ia  such  as  to  Icad  to  some 
sroaJl  dcgi-cc  of  (Mjuino-varuB,  even  in  jnt'suiniibly  noitnal  infant«,  and  they  sub- 
8eqnently  lose  this  tendency  to  oversion  wheu  the^  conioience  to  walk.  H  tlio 
poeitiuu  is  more  decided,  then  an  abnormal  L-ondition  of  the  foot  arise^j— cither 
equino-varuy  m  botb  feet,  or  equino-varua  in  one  and  ttiuiuo-vttlgus  in  the  otlier,  or 
calcaneus  in  iKith.  Tlie  itioKt  eoninion  modes  of  prodtiction  are  by  accidental 
louking  of  the  partR,  by  locktng  of  the  parts  dno  to  abnormal  jiositionti  of  the 
liniljK,  liy  exceptional  positions  of  the  lunbs,  indepeadently  of  locking,  and  by 
congenita!  absence  of  certain  bones.  Tlie  last  KUpl^osed  canse  (rf).  abnoraial 
developnicnt  of  the  bones  of  the  foot,  cannot  clearly  be  eatabli&hcd. ;  one  can 
only  8fty  that  the  normal  inversion  of  the  lower  limba  in  vtero  persists  some 
time  after  birth.  The  reaaon  of  the  pei-sistence  is  probably  close  intra-uteriuo 
packing,  and  tfiis  throvs  us  bock  upon  Parker^s  observationa.  ^ 

Fojins  of  Gongcnital  Chth-Foot. — Varieties. — The  most  common  fonii  is 
TALIPKS  EQUIN0-TARC3.  Some  aiithors  statc  thut  talipes  vai-us  is  more 
commou,  but  if  a  careful  esaminutlou  be  made  of  a  large  number  of  cases 
it  wiU  be  foimd  that  most  ol"  the  so-called  vanis-cases  have  some  shortcmng 
of  the  tendo  Achillis  aud  raising  of  the  hecl,  so  that  really  they  are  casea  of 
equiDO-Tarus.  Aud  this  point  is  proved  by  treatment,  for  until  the  tendo 
Achillis  is  divided,  the  foot  cannot  be  fully  rectihed.  The  Dext  most 
common  form  ia  calcaneo-valgus,  while  tbe  pure  calcaneus  and  pure  equiiiU8 
are  rare;  the  last-nanicd  infinitclj  so.  In  the  considcratioii  of  congenital 
club-foot,  therefore,  tjilipes  eqLiiuo-varu3  wiU  be  described  fully. 

Apyf(tranees,  —  The  nature  of  the  deformity  ia  as  l'oUows ;  The 
heel  is  raised  aud  the  foot  is  extendcd,  that  is,  it  Is  in  a  position  of 
plantar  flexion.  The  šole  of  the  foot  and  the  toes  are  addncted  and 
urought  to  the  middlc  line  instead  of  being  directcd  to  tho  front.  The 
intemal  border  of  the  foot  is  raised  to  a  varying  degree  and  bent  upon  itsclf, 
so  that  it  is  concave.  With  this  the  adduction  of  tlie  grcat  toc  is  ofteu 
Tery  uiarked.  The  esternal  border  of  the  foot  is  convex,  aud  is  in  contflct 
with  the  ground  and  forms  t!ie  main  point  of  aupport  iu  progression.  The 
deformity  is  situuted  iu  t\vo  phces :  in  the  foot  chietiy  in  the  neighbour- 
hood  of  the  metlio-Utrsal  joint,  and  to  a  less  degree  at  the  tarso-metatarsal 
aad  phalangeal  articulations  and  at  the  ankle.  Due  recognition  of  the 
sites  of  deformity  is  essential  to  proper  treatment ;  for  the  back  part  of 
the  foot,  that  is,  behind  the  medio-tarsal  joint,  must  serve  as  a  tixed  point 
for  the  correction  of  the  frout  part;  and  iixatiou  of  the  back  part  can  only 
be  obtained  by  Icaring  the  tendo  Achillis  intact  nntil  tbe  ii-ont  part  is 
restored.  Congenital  cUib-foot  is  more  frcijucut  in  boya  than  in  giris.  and 
occurs  about  once  in  one  thousjtnd  births.  Double  congenital  vali^us 
is  more  usual  than  singlo.  Veiy  frequently  mth  club-foot  of  congenital 
origiu,  meningocele,  spina-bifida,  jiartial  or  complete,  amputation  of  the 
liniDs,  ubsenee  of  the  tingers,  poIydactyliBm,  Byndactyli8m  arid  absence 
of  the  bones  of  tho  leg  or  foot  are  found  to  co-exi8t. 

Dffjrees. — The  defomiity  varies  according  to  age.  FiltST  Deguee — Tho 
foot  can  be  momentarily  rcplaced  hy  manual  force.  Sf.cond  Deokke — The 
foot  cannot  be  replaced  manuaUy.     On  attempting  forciblo  repoeitiou  there 
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remains  some  adduction  or  eztenaion  of  the  foot,  and  the  šole  cannot  be 
planted  8quarel7  on  the  ground,  and  the  Kreat  toe  is  mucb  eepaiated  ttom 
the  second.  Toikd  Begbee — Seen  In  children  and  odult«,  the  foot  is  in  a 
ligid  and  resistant  state  nith  oggravation  of  the  defurmity  and  strong 
coutracfciou  of  ihe  soft  parta.  FoaBTH  Degree — The  deformit/  is  inveterat« 
ftml  of  old  standing,  and  much  malposition  of  the  bonea  ia  prosent  vnth  the 
thickeniiigof  the  soft  tisaues,  and  formation  of  falae  biirsa;  on  the  outer  sido 
of  the  foot  over  the  bonj"  prominences.  The  foot  niay  be  so  much  dist^irted 
that  tlic  paticnt  walkfi  on  Uie  doraum,  and  the  solu  of  the  foot  looks  up- 
wards  and  backwards. 

MoRBiu  A^ATOMV. — Authors  are  m^rreed  that  in  talipea  eqaino-varus  tliere 
cxut«  eztensian  uf  the  astragrdan  ujiou  tlie  leg  at  the  Anlcle  joint  with  twtbtiu^ 
downwards  and  invnrdK  of  it«  Iiuatl  and  aeck,  aiul  uiward  i^ubluxation  of  tlie 
scaphoid,  elcvation  of  the  tuljerotiilit^s  of  the  oe  calei«,  and  rotation  of  the  same 
boue  around  ita  rertical  aiiH.  The  bonps  are  miKlellcd  first  of  atl  in  cariihige,  and 
•o  long  as  they  reiunin  uugssltitMt  thpv  inay  stili  be  moulded  to  n  uormal  «hape  and 
DO  exteuHive  oueration  in  needed.  \Vithout  dincu-iNing  the  minutia'  of  the  morhid 
anatomy  of  club-foot  it  is  nccegfiary  to  reniark  that  the  angle  of  the  neck 
of  the  aatragalus  is  increased  from  thirtv-eight  to  about  tifty  degree^t.  An 
aa^^galus  takeu  frum  an  adult  čase  of  club  foot  prasents  severni  nen-  foatures. 
It«  body  is  nu  longer  i>quare  but  trapezoid,  and  even  triangular,  and  the  head  pro- 
trudea  from  the  front  uf  the  ankle-jcoiit.  The  scaphoiu  itt  found  to  be  mucb 
atrophied  aud  iu  tuUti-cle  has  vcry  nearly  di^appeared.  On  the  anterior  acpect 
of  the  intemal  matloulus  in  a  new  Cacet  for  articulation  with  the  st-aiiltoid.  The 
ligmnumta  on  the  dorsum  and  extemal  bonler  of  ihe  foot  are  elongatm,  and  those 
in  the  šole  and  on  ibe  intenial  border  are  contravted.  The  pUutar  fascia  ia  abo 
contracted.  The  tendons  at  faull  are  the  tendo  AchilUS)  tibialis  anticus,  and 
PoiticUB,  exten8or  proprius  pollicia,  the  flexor  longUA  digitorum,  and  the  tiexor 
iOOgiH  poUicia.  Other  »onievhat  remote  lesions  are  met  with,  associated  with 
coagemtal  club-foot.  Ono  intcrcsting  tosion  is  genu  rocurratum  vith  abeence  of 
the  pat«Ua,  anothcr  is  scoliosis. 

^^P  Th€  (^etncl^  to  lUdMtion  %n  Congenitnl  Talijtčt  Eguino  Varus  ariae  (1) 

W  in  the  infant,  from  the  altered  directiou  of  the  ueck  of  the  astragalus,  the 

I  contracted  anterior  fosciculus  of  the  intemal  httcral  ligament,  the  con- 

I  tracted  astrauulo-scaphoid  and  calcaneo-scaphoid  ligumcnts ;  (2)  in  tho  adult 

^H^^rom  the  profound  altoration  in  the  shape  of  the  U)ae8.  from  the  fonuation 
^^^^pf  new  jnints,  fruiu  Hx;itioD  of  ihe  ligamenta  and  tendons  in  thcir  almormal 
^^^iitUchmenle  and  couree. 

^t  Pro<^no$i$. — The  points  in  any  gJTCU  čase  on  which  infornmtion  wiU  l>o 

^H  sought  are  tlie  foUovving ;  (a)  Can  a  perfect  foot  be  obtained  ?  (b)  WiU  a 
"  Bhapelj"  foot  rcHult  from  treatment  ?  (c)  Will  the  jjatient  be  able  to  walk 
comfortubly  aud  rapidly  f  {d)  What  posmbility  is  there  of  relapse,  and  if 
rehipso  ocvur,  cau  tlie  foot  again  be  rectitied  f  (f)  Tbe  durution  of  treatment  ? 
The  answ<?r  to  t|uestioa  (a)  depends  upon  the  ng*;  at  vrhich  treatment  is 
begun  and  th«  drgn.«  of  dc'formity.  Mauy  caaee  of  congenital  varus  of  the 
first  aud  aecimil  degree^  ure  cure<l  if  treatment  is  begun  before  walking  is 
attempted.  Ca»e«i  of  the  third  d^jee,  e0[)ecially  after  veiubt  bas  Ijeen 
Imme  on  tho  dofonued  foot,  soldom  give  perfect  reeulta.  In  any  event, 
porsist«ncy  iii  treatment  is  eeseutial,  and  it  is  the  duty  of  the  surgeou  to 
uutist  tbut  rehipAo  is  n  like1y  cvont  so  loug  as  growth  is  i^oiajfi  on,  and  eTery 
_  CttPO  muist  Ih)  tjiken  to  preveut  it.     (h)  A  shapelj  foot  wiil  often  rcstdt  from 

^H  early  and  contiuued  Iroatineut,  but  in  some  instiuices  thom  will  alway8 
^V  remain  u  snuare-toed  appcaniuLH)  and  the  foot  is  ttOg«iii1y.  {<:)  The  iiueatinn 
W  of  comfortable  vulkin^  dejjends  u[>on  the  absenoe  of  ctcatricial  lunlerial  after 

I  treatment.    TarBcctomicfi  and  auch  like  procedura  sbould  therefore  be  avoided 
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it  in  coageiiital  casea  unless  persislent  čare  is  exercisetl  ali  through  childhood 
and  adoleacence,  but  relnpsed  vanis  is  capable  of  much  improvement  by  the 
melhoda  to  be  detailed  8ubscque!itly.  (r)  The  duration  of  tirne  required  for 
treatment  depends  ou  the  degree  of  deformitj  and  the  inethod  adopted. 
The  8lower  orthopaidic  methods  are  elTectual  but  tedious.  A  delormitjf  of 
moderato  severity  can  be  reduced  by  luauipulation  and  wr6QchiDg  iu  two  to 
three  moniha. 

Bia^nods. — Some  difficultj  wiU  ariae  in  difttinguiahing  in  a  child 
congenital  and  paralytic  eqiuno-Taru8,  but  the  maia  points  are,  that  in 
paraljtic  equiuo-vani8  the  liuib  is  wa8ted,  coM,  and  blue,  and  the 
electrical  reactiona  are  entirely  loat  in  the  affected  musclea.  From  spastic 
paralysi3  the  diugnotda  of  congenitiil  equino-viiru8  is  more  ditficult.  The 
preeence  of  rjgidity  of  tlie  knees,  ailduction  of  the  tliigtis,  flexion  of  the 
foreanu  and  contraction  of  the  hand,  are  point«  siiHidently  distinutive  of 
spaatic  i>aralyaia.  The  liyflterical  form  of  e([uino-varuB  readily  tlisappeara 
under  an  anjesthetic. 

TTeaivicni. — Of  alight  cases  or  caaes  OF  THE  FIBST  dec.ree  :  The  feet  in 
tbia  degree  can  be  brought  to  a  Btraicht  line  with  the  lega  by  manipulation, 
and  sometimes  everted.  But  when  the  pressure  is  relaxed  they  spriu^  back 
to  their  original  poaition.  Alao  tliey  cannot  be  fullv  dor8i-flexed  wheu  they 
are  straighteued  and  everted.  Sucli  cases  can  ho  treated  by  maiiipulation 
alone  or  by  manipulation  combiued  with  maaaage  and  retentiou  apparaLua. 
In  manipulation  the  movements  to  be  practised  are  abduction  and  eversion 
at  tha  trausverae  tai'8al  and  aub-aatragiuoid  jolnUs,  and  fleuon  and  extenBion 
of  the  whole  foot  of  the  ankle  flaishing  up  with  circumduction.  Tlie  move- 
ments should  l>e  easj  and  gradual,  and  stiould  last  ubout  livo  to  ten  miuutes 
three  timea  a  day.  Manipulation  can  be  combined  wth  reteution  apparatus 
in  the  follo\ving  way.  A  Ktraight  weU-padded  piece  of  soft  iron  is  bent  to 
the  shape  of  the  deformed  foot  aud  appUed  to  the  outer  border  of  the  limb. 
Gradually  the  angle  of  the  spiint  is  diininiahed  untU  the  foot  can  be  fised  in 
a  Btraight  line  with  the  1^  without  pain.  This  snffiees  to  remove  the  varua. 
The  equinu8  can  be  overcome  by  the  use  of  a  tin  shoe  \vith  a  quadraut 
movement  at  the  ankle.  In  plače  of  the  H]>lints  manj  aurgeons  prefer  to 
use  plaater  of  Pariš  frequently  changed,  aildiLioual  rectificatiou  beiug  obtained 
whoncvcr  a  fresh  plaeter  of  Pariš  splint  is  put  on ;  this  should  he  at  lea^t 
every  third  day. 

Of  THK  Second  Dkuukk. — Here  the  foot  can  neither  be  fully  everted  nor 
brought  into  a  atniight  line  with  the  leg.  In  attempting  to  do  so  the 
tendons  of  the  tibialis  anticus  and  posticus  and  the  llexor  longua  poUicis, 
together  with  the  t«ndo  Achillis,  liecomc  tenso.  Cases  of  tliis  degree  may  I« 
c;ired  by  («)  teuotomy  with  the  after-use  of  shoea  and  apparatus,  or  {h) 
tenotomy  followetl  i)y  wrenchiug  on  two  or  three  occaaions  aud  putting  the 
foot  iu  pLister  of  Pariš  after  each  partial  correction.  As  this  degree  is 
usuaUy  found  in  children  under  four  jears  of  age,  the  bones  aail  Ugaments 
are  stili  elastic,  and  it  is  not  necea8ary  to  resort  to  dt?ep  operations  such  as 
Phelpa'  operation  or  the  various  kinds  of  tarsectomy.  The  following  tendons 
need  diviaion.  In  the  iirst  stage,  the  tibialis  anticus  aud  posticus.  the 
plantar  faacia  aud  the  antcrior  fascicuhis  of  the  iuternal  lateral  ligamcnt  of 
the  ankle.  As  to  whether  rejKisition  of  the  front  part  of  tbe  foot  should 
be  aimed  at  immediately  after  tenotomy  or  gradually  is  a  matter  of  some- 
what  diverse  opinion.  As  a  nile  gradual  repo-sition  l)y  means  of  the 
flexil)le  iron  aplint  is  to  be  preferretl,  aud  the  varaš  will  be  graduaUy  over- 
couie  nntil  the  foot  is  in  a  straight  line  with  the  leg.  Then  and  onIy  then 
should  the  tendo  Achillis  be  divided  to  reduce  the  etjuinus.     After  the  tendo 
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AchillU  bas  been  divided  an  Adam'8  varus  splinl,  or  a  tin  ehoe  with  a 
quadrant  at  the  ankte,  ia  Bubstituted  for  thc  flcxiMe  iron  spliiit.  As  iii  the 
first  degree,  some  surgeona  prefer  to  use  ploster  of  Pariš  instead  of  splints  or 
shoes;  but  its  disadvaotaoas  are  that  its  itse  involves  a  good  deal  of  trmible 
if  it  is  renewed  sutficientfj  frequently,  and  the  foot  cannot  be  manipulated 
vhile  it  U  on,  Tliis  is  a  verj-  essential  part  of  the  proceedings.  After- 
treatment,  exteudiDg  over  some  ycar8,  by  mcans  of  walking  appamtus,  is 
required.  In  some  of  these  cases  there  is  verj  conaiderable  iuversion  of  the 
whole  limb.  This  nifty  sometimos  be  overcome  by  frequent  twisting  niove- 
mentB  on  tho  part  of  the  attendant  or  bj  a  liuear  o6tootomy. 

Of  the  Thibd  Degrek. — Rigid  or  resistant  club-foot  Here  ali  the 
deformities  are  exaggeTUted  and  the  1>ony  prominences  are  vreli  marked  on 
tho  outer  side  of  the  foot  and  are  the  site«  of  considerable  pain.  The  best 
fonn  of  treatinent  for  these  rigid  feet  is,  in  the  writer'8  opinion,  a  gradual 
one.  There  is  no  course  tbat  answer8  so  well  as  the  foUovving.  Take  the 
patient  off  his  fcet  for  two  or  three  weekB  and  givc  him  complete  rest ;  by 
BO  doing  tho  palnful  spaam  of  the  muaelee  paasea  away  and  the  foot  Boon 
becomefl  less  rigirl.  Thc  liegree  of  suppleness  which  retuma  to  the  foot  is 
surprising.  Tenotomy  of  the  tibial  tendons  and  plantar  fascia  is  n<>w  per- 
fornied,  and  the  varus  is  overcome  by  using  a  malleable  iron  splint  or  ljy 
emploving  a  Scariia'8  shoe.  Happily  successful  as  treatinent  on  tluae  Uue« 
is,  the  length  of  tirne  oocupied  has  induced  surgeons  to  devise  other  means 
of  overcoming  the  diflicnltics  and  restoring  tho  foot  A  valiiable  adjimct 
to  treatment  is  forcible  rectification  or  wrenching.  The  best  apparutus  is 
Tlioinas'  wrench.  It  is  better  in  obstinate  cases  to  emploj  it  fre<piently 
and  Daodemt<:*ly  than  with  violence.  The  more  eitensive  oporative  measurua 
are  fro«  suUutaneous  division  of  aH  the  resistant  structures  at  one  sitting, 
Fhelps'  operation,  tarsal  oeteotomy  and  tar8ectomy.  Ab  to  tho  value  of 
either  of  those  operative  procedures  it  is  weU  to  remark  that  Fhelps' 
operation  or  treatment  by  open  incision  has  l>een  for  some  tirne  on  its  trial 
and  has  not  giveu  satisfaction.  Free  sulicutauoous  section  is  foIlowed  by 
so  mnch  acarring  that  the  font  remains  rigid  altliough  it  may  W  of  a  good 
8hape>  Tarsal  osteotomy  is  often  inHuMicient  because  it  is  ditiicult  ao  to 
pUn  the  incisioDB  as  to  allow  of  the  bones  being  placed  in  their  proper  axe8. 
Of  the  iiiany  fonns  of  tArBectomy  it  inay  be  »lid  that  removal  ot  the 
astra^alus  is  the  beet.  Now,  in  conimencing  the  treatment  of  a  caae,  either 
in  thia  degree  or  the  next,  it  is  importnnt  to  decide  ut  onco  if  the  foot  is 
capable  of  reposition  by  the  graduul  method.  or  roquircs  tar3ectomy.  If  the 
lalUiT  measnre  is  callcd  for.  the  writer  has  no  heaitation  in  pronouncing 
a8tragaleotomy  to  be  the  oi)enition  which  is  likcly  to  yield  excellent  resulta 
on  the  rollowing  grounds,  the  resulting  good  moveuieut  of  the  aukle.  tbe 
inunedjate  and  ]>ermanent  correction  of  t)ie  doformity,  the  ftbaence  of 
recurrence  and  the  ease  of  the  operation.  As  to  wedge-shaped  taisectomiee, 
tho  operation  is  eaiiy,  and  it  ia  very  tempting,  if  a  foot  is  too  short  on  the 
iuier  eide  and  too  loug  on  the  outer,  to  aaw  out  u  pioce  of  bone  and  put  tho 
footctmight.  Rut  this  does  not  appear  to  be  a  veTy  aciontific  pro(»cding. 
The  cauflc  of  the  trouble  is  in  the  iuuer  Begment  of  the  longitudiual  aroB. 
and  there  the  deformity  should  t>e  rcctifled. 

Op  the  Kocrth  Dkgujck. — Here  the  distortion  ia  exaggerated  to  its 
utmost  limit  and  the  foot  is  fixed,  feeling  os  if  it  were  set  in  pkster  of 
Plinu.  The  decisiun  hus  to  be  mode  os  to  betveoD  astnigB]ectomy  willi  fre« 
divisiuii  of  the  rcsisling  soft  structures  and  umputuLion.  The  Utter  is 
very  rarelv  called  for,  and  many  patients  go  on  hobbling  nbout  with 
ulcerated  feot 
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IVeatTnent  o/  relapx4  c*mm  are  l?efit  conducted  on  the  Unes  adrocat 
for  the  second  and  thinl  degrees  ae  above. 

Congenital  talipes  calcaueua  is  aeldoni  verj  reslstant  to  treatment,  aad 
the  eame  ma^  be  soid  of  calconeo-valgus.  It  U  necessarj  to  di^idc  the 
contracted  teadons  and  usc  the  malltiable  irou  spUut  for  repositioci,  suitable 
maoipulatioua  being  carrled  out  tnice  daUy. 


ClUB-FoOT — ACQU1RED 


-j 


Club-foot  acquired — Causfs. — Tlie moet  uaual cause  is  infantlle  ;[)araly8i8,^ 
and  lees  frequentl7  spastic  paral^sis.  lUrer  causes  are  cicatrices  eucl)  as 
result  from  burna;  traimiutism,  such  as  injuries  to  bonea  and  fractures, 
Beverance  of  tendouA  aud  nerves ;  iuflamiuntiou,  such  as  occura  iu  acute 
osbcomjclitis  whcn  the  rato  of  grovrth  of  one  bone  ia  arrest^,  \vbilc  in  the 
other  it  is  uormul ;  "  Uilij>es  dticubitus,"  a  spnrioiia  form  of  talipes  d«e  to  con-. 
traction  of  the  tendo  AchiUi&,  and  occurring  in  bed-riddon  patiente;  a: 
laatlr  hvsterical  tali}>ea. 

Tid%^  equinu-a. — The   moat  couiuion  cause  is  spaatic  paral/sis, 
frequcntly   infantilc   paral^sis.      The   degreea  of  talipes  cquiaus  uro   as 
foUow8 : — 

TuE  First  Deguee  or  right-angled  contraction  of  the  tendo  Achillia. 
'Wlien  tbe  knee  is  fully  extended  the  lieel  cannot  be  brought  into  complete 
appoaition  with  the  ground  witliout  paiu  or  force.  The  reaiilts  of  thia 
eught  doformitj  aro  fonuation  of  corns  benetitli  the  heads  of  the  mcta- 
tarsal  bcjnes,  slight  lameness  and  ahorteiiiug  of  the  atride,  and  some  inveraioa 
or  eversion  of  the  foot  at  tho  anklc.  Many  cases  of  so-cjillcd  taliiHJS  vama 
or  valgus  ure  foimd  to  l»e  etpiinus  \vheu  carefully  exainiued  witli  the  kuee 
f\illy  extended. 

TriE  Second  Dbgeee,  —  The  heel  is  raiscd  \vt'U  off  the  ground  and 
progression  takca  plače  on  the  liead  of  the  metalarsal  boues  l>enealh  which 
corns  are  found.     The  plantar  fascia  is  frequent]y  contracted  in  this  degree, 

The  Third  Degree  is  uu  esaggerated  condition  of  the  second,  and  tlie  foot 
is  bent  completely  backwards.  The  niorbid  chonges  in  the  bonea  aro  such  as 
would  be  exjMx;ted  from  tlie  more  or  less  vertical  poaition  assuuied  by  the 
foot.  The  plantar  fascia  and  Ugaments  and  posterior  ligament  of  the  ankle 
are  contracted.  So  too  are  the  tendo  AcliUlis,  the  long  flesors  aud  the 
peroneus  lougua.     In  paralyUc  feet  the  eztensors  are  fatty  aud  degenerated. 

The  diagnosis  is  aimple  when  the  affection  is  well-marked  and  of  the 
second  aud  thinl  dejrreeiv,  but  iu  the  first  degree  or  right-angled  contraction 
of  the  tendo  Achilhs  the  affection  is  oftcn  overlooked.  TaUpes  arcuatus 
and  plauturis  (pes  cavua)  are  ofteu  due  to  paralyeiB  of  the  iuterossei  with 
some  vvcakne^  of  the  long  esteusor  tendons. 

Treatment  of  Talttes  Equinus. — In  čase  of  tbe  first  degree  or  right- 
angled  ooutmctiou,  mauipulatiou  aud  active  and  passive  excrci6ea  designcd 
to  stretch  the  tendo  AcJuUis  raay  be  euiployed.  A  too-elevating  spring 
attached  to  an  outside  vertical  aleel  support  is  useful.  But  much  tirne  aud 
trouble  may  frequently  be  saved  by  dividing  the  tendo  Achillis,  t^ikin;;  cure, 
however,  that  the  teudon  does  not  become  too  long.  The  dorsi-llesiou 
should  be  controUed  by  a  "stop"  at  the  ankle.  In  equinus  of  the  second 
degree,  aection  of  the  plantar  fa.scia  ia  called  for,  and  \vheu  the  aolo  of  the 
foot  is  uufolded  the  tendo  Achillis  ia  divided.  If  tlie  toes  should  be  clawed, 
the  estensor  tendona  nifly  be  dividetl  oppositc  the  heads  of  the  metatai"sal 
bones,  at  tlie  same  time  that  the  plantar  fascia  is  divideil.  Immediate  after- 
treatment  conaists  in  the  use  of  Scarpa's  shoe  or  plaster  of  Pariš ;  and  to 


I 


DEFOEMITIES 


443 


firevent  the  tendo  Achillis  becoraing  too  long  the  ankle  ehoiUd  be  controllud 
iy  A  "  etop."  Cireut  »Itention  must  be  paid  to  massago  and  the  applicatiou  of 
the  induced  current  in  panil}tic  caaes.  In  the  Ihird  dt^p-ec  the  frout  purt 
of  thfi  foot  ehoiild  be  uniolded  and  the  tendo  AcliiUis  divided  Bubeequeutly. 
The  wrench  niay  be  freely  emplojed  if  the  defonmty  is  obstinate.  Should 
it  Tail,  aatragalectomj  is  called  for.  lu  epastic  caaes  tlie  contnicted  lendo 
Achillis  sliould  ahvayR  Ijo  divided  dcspite  the  advice  sometimcs  givcn  to  the 
contraij.  By  doing  so,  much  lameueas  is  avoided  and  the  patient  wulkB  in 
comfort 

Acqvirtd  iaiipfs  cakaneus  is  the  result  either  of  infantile  parulysis  or 
is  due  to  escessiTe  lengtheniag  of  the  tendo  Achillis  after  an  operation  for 
talipea  equinu8.  It  is  a  very  troublesonie  <Ieforuiity  to  treat.  Its  ospeot 
is  entirely  difleient  from  that  of  the  congenital  calcaneua.  In  the  «cquired 
form  the  heel  is  dropped  and  fonus  a  vei-y  distinct  prominence,  and  the 
arch  of  the  foot  is  niuch  increased,  and  ihere  is  some  coutniction  of  the 
plantar  fascia.  In  ali  coace  vvhcrc  the  hecl  is  much  dropped  and  the  arch 
of  the  foot  undiily  coucave.  especially  if  contraction  of  the  pkntar  slructurcs 
httve  ensucd,  tlie  outlook  is  bad.  The  chief  difliculty  consists  in  keepijiy 
the  heel  up.  and  this  is  eepeciallj  so  wheu  the  cause  is  infantilo  panilysiB. 

Treatmaif. — MochanicaUy,  a  boot  majr  be  uaed  having  an  outeide  steel 
support  with  a  toe-depressing  spring,  Of  conrse  a  contnicted  plantar 
fascis  should  previou8ly  have  beea  divided.  From  an  operativc  point  of 
view  many  attempts  have  been  made  to  shorten  the  tendo  Achillis,  but 
these  &a  a  rule  are  not  eucceasful  because  tho  tendon  is  cxtrcmoly  thiu. 
The  best  results  in  tho  trcatmeut  of  acquired  calcaneus  are  obtaiued  from 
teodou  transplantation  (fj.v.). 

Talip<4  cahaneo-talfjM  and  calcaneo-varus  are  usuaUy  due  to  infantile 
paraIyBi8.  In  calcaneo-valgus  the  heel  is  depresaed  and  Ihc  foot  is  turned 
outwanla,  while  in  calcaneo-varus  the  foot  is  turned  inwarda.  Suflicient 
iodications  for  treatmcnt  are  given  under  the  headings  of  varus,  valgus, 
uud  ULtcaueuB. 

Tolipf^  Arcuatui  and  Plantaris  or  Pes  Caru$. — In  these  deformitles  there 
ia  ini-TCased  concaTity  of  the  arch  with  a  corrcsponding  dorsal  convexity. 
In  tnlipes  nrcuatua  Uie  arch  is  increased,  but  the  heel  anJ  the  balls  of  the 
toea  are  in  a  horizontal  plane.  If  Uie  balls  of  the  toes  fiiU  beloir  the  lerel 
of  the  heel,  and  the  arch  is  at  the  same  tirne  increased,  then  the  conditioD 
kiiown  as  taHpes  plantans  is  preseut.  The  caosefl  are  slight  paraly8is  of 
the  antehor  muscles  of  the  It^  foUowiug  deutition,  nieaales,  scarlet  ferer, 
cborea.  infantile  paralvsia.  They  are  uho  asaociated  with  Friedreich'B 
ciiaeoae,  and  some  aay  {/.</.  Ihichcnnc)  that  thcy  aro  due  to  pandy8is  of  the 
inter-oseet  and  lumbricalee.  The  most  frL-qucut  sjmplouis  are  puin  in 
walkiRg,  iucreasc  of  the  arch  of  the  foot,  and  coms  bcncuth  the  heads  of  tho 
matatarsal  bonea.  Treatmcnt  cunsists  in  di^'ision  itf  the  pliuit«r  hscin  and 
tho  after-tiae  of  a  Scarpa'B  ehoe  Viith  a  single  upLifting  movameut  in  the 
'  i. 

Talipea  Varus. — The  acquired  form  is  usually  due  to  infantile  paruly8ia 
nad  lo  otM)  varioty  of  progr«wive  muKuliir  atrophy  in  whicli  thu  i*er"Dci 
mnscJes  aro  tho  oarliest  lo  be  affected.  Wilh  regard  to  the  ttp(>ountucos 
Kad  treatmeot  of  a  varoid  foot  they  aro  sutUcientlv  detaiUnl  in  the  (U«crip- 
tioo  Biven  of  congenital  talipes  c^uino-vanis. 

falipt4  vatfjvt  (acqu2rea)  nrises  either  from  infantile  paraljsis^  spastic 
panljais.  rickot^,  or  as  a  mkjucI  to  Potts'  fruotun?.  Tho  appoanuuuM  in 
tceatmeob  are  preciaely  aimikr  to  that  of  ordinary  tlat-foot. 
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Flat-Foot 
(spueiods  taxipe8  valgvs) 

De^nition.^ilat-foot  ia  a  deformity  of  the  feet,  often  painful,  cha: 
terised  hy  abduction  and  ereraion  of  the  foot  with  losa  of  the  arch. 

Weak   anklca  or  valgua  ankles.      Weakly   cliildren,  especiiUljr  tliose 
eufTering  from  rickete,  frequeutly  tiira  their  feet   over  in  W!ilking,  and 
associated  with  this  condition,  which  is  due  to  relaxcd  ligaments,  there 
some  genu  valguui. 

General  Bescription  and  Appfarajice  o/  Flat-foot. — Ali  the  changes 
the  foot  are  due  to  ainkiiig  of  the  ao-callod  arch  not  only  in  the  longitudinal 
but  also  in  the  trausverse  direction.  The  depresaion  downward8  and 
inward8  of  the  head  of  the  aatragalus  and  the  outward  twi£t  of  the  anterior 
part  with  ex  treme  rotation  of  the  foot  are  the  immediate  results.  The  foot 
is  increased  in  length  on  the  inner  side  and  it  is  broadened.  Fluttening  of 
the  Bole  ifi  also  present«  and  the  instep  losea  its  ronndness.  The  inner  border 
is  conves  instead  of  concave,  and  is  in  contact  with  the  ground.  It  is  also 
thicker  than  normal.  Tlie  heel  appeara  to  he  shortened,  the  internal 
mollcolus  becomes  extromely  promiuent  in  severe  cascs  and  dcsccnds  down- 
wards,  in\vard8,  aud  buck\vards,  so  that  its  tip  is  eithcr  in  a  Line  witb  or 
even  behind  that  of  the  exteraal  malleolus.  On  the  inner  aspect  of  the 
medio^torsal  joint  the  head  of  the  astragalus  is  promincnt.  It  sinks  down- 
vrardfl,  forwardB,  and  inward8,  and  the  scaphoid  becomes  unduly  prominent. 
The  soft  tissues  over  the  astragalus  and  scaphoid  are  often  hypertrophied, 
and  false  bursio  and  thickened  epidermis  may  be  seen  at  tbese  spots.  In 
front  of  the  medio-tarsfil  joint  thi^  inuer  border  is  aloped  outvrards,  and  the 
great  toe  is  frequently  valgoid.  The  outer  lioider  is  commonly  shortened 
and  often  raia^  from  the  ground.  In  many  cases  varicose  vetns  and 
6weating  of  the  feet  co-cxiat  \  so  that  it  is  probable  that  flat-foot  ariscs  from 
defective  innervation  of  the  vessels  of  the  lega  aud  feet.  In  exceptioual  easca 
wasting  of  the  tibialis  anticus  is  seen. 

Deijrees  of  the  Flaf-fnot. — For  purjjoses  of  dcscrijjtion  there  muy  Ive  eaid 
to  be  four  degreea.  First  degree  or  oucouiiug  fli*l-foot. — There  is  uoticeable 
some  ainklng  of  the  arch  when  tho  patient  stands  and  he  is  told  to  boar  tho 
weight  fully  on  the  foot.  Tliis  siuking  disappears  on  adductiou  of  the  foot, 
Btanding  on  tiptoe  and  on  sitting.  Pain  is  frequently  present  at  this  stage. 
Second  degree  or  pronounced  flat-foot. — The  arch  has  šunk  to  some  con- 
siderablo  eitent  although  the  head  of  the  astragalus  is  not  touching  the 
ground.  The  deformitv  cannoL  be  reduced  by  any  eflbrt  of  tho  patient,  uor 
can  the  feet  be  voluutarily  inverted.  The  peronei  tendons,  and  the 
exteQSor  communis  digitonim  are  seeu  in  relief^  and  there  is  considerahle 
muscular  sj>asm  and  pain.  Third  degree  or  spaemodic  flat-foot. — ^The 
astragalus  and  scaphoid  are  touching  the  ground ;  the  foot  is  very  tender, 
and  the  patient  can  onIy  hobble,  and  the  deformity  cannot  be  reduced  either 
by  the  patient  or  by  the  surgeon.  The  pei-onei  and  extensor  communis 
digitorum  teudous  are  in  stroug  relief,  und  the  thickeuing  of  the  soft  tissues 
on  tho  inner  side  is  much  in  evidence.  Fourth  degree  or  osseous  flat-foot..— 
In  thia  degree  tho  deformity  ia  excossive,  and  marked  changes  occurriug 
from  arthritia  are  met  with  at  the  medio-tarsal  aud  other  joints.  In  some 
cases  it  is  said  ttnkylo8i8  takes  plače. 

Tfie  Etiologij  and  Cavsation  of  Flat-foot. — lu  the  majority  of  cases  there 
are  threc  factors  involved,  adolc^ence,  feeble  health,  and  atrain  on  the  feet 
out  of  proportioD  to  the  muacular  development.     Under  the  heading  of 
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fecbic  or  impoired  hefllth  contributiog  caiiacs  are,  weaknC88  foUovring 
exaDthemata,  acute  rlieuuiutiDm,  aod  autemiu.  Ercessive  straiii  oq  the  foot 
frequcntly  arisce  from  occupatioDS  involving  loag  etanding  ou  weak  feet 
(static  flat-foot.)  In  addilion  to  theeo  general  foctors,  Tocal  coDditlons 
nre  concerned,  for  example,  bunioDB  and  corna  on  tlie  outer  side  of  the 
foot,  baUiix  viilguB,  geuu  ralguiu,  ehortoces  of  ono  liiub,  bigh  heeled  aod 
iiurrow  boots,  gout,  and  mjury. 

Pathotoffjf  and  Symptunii.  —  KhdMction  of  the  foot  is  tlie  position  of  veak- 
n«es  and  adduction  of  strength  aad  activity ;  for  the  usefulness  of  tbo  foot 
vaiies  witb  the  pirponderance  of  power  of  the  adductor  niuscles.  Wben  Uus  is 
loft  we&]aiess  and  pain  ensoc.  h\  ^t,  flat-foot  depends  opon  aimultaneoiia 
reJiLxntion  of  muscles  nnd  liKonients.  probably  due  to  voscular  changes.  The  nio«t 
marked  change  is  iu  tbe  inferior  calcuneu-Hcaphoid  and  the  calcaneo-ostrogaloid 
liKameot«.  Ak  tliu  anklc  iH^^.-oincs  mor«  vnl^oid  ib>  bguuieuta  suller  in  proportion. 
Tbe  ftuporficiol  part  of  tlii>  internnl  luteial  ligfuiiont  is  elongatod  aiid  tbmuetl ;  the 
plantar  fascia  gives  way,  the  mu^clus  of  the  ciilf  wastc,  and  the  calf  Iusrs  its  rnnndn(>sfl, 
the  Mrooei  are  in  a  utate  uf  tenston  iiiid  oft«n  !>tatid  out  like  cords.  The  altcrations 
in  tbe  position  of  the  iMinta  can  l)e  readily  understood  if  one  gnum  the  foct  that 
in  flat-foot  the  ostntgalus  doHcends  and  the  bonea  in  front  of  the  medio-tarsal 
ioint  are  twisted  on  their  aies,  ko  that  the  inner  bordor  of  the  foot  iu 
□rought  downwards  and  invvardsi.  In  u)any  cases  Pain  is  preeeot  frum  the  first, 
occA£ionaUy  it  Is  felt  oulv  nfter  a  twist  or  spraiu  ui  the  f<x>t.  It  couuuences  as  a 
feehnK  of  fatigue  sucoeedcd  by  dull  aching.  This  aching  b^coincs  more  acot«,  and 
laier  oAMUines  a  sliarp  and  int«nse  form.  Tlie  tender  point«  iu  the  flat-foot  are 
well  deiined.  Tbey  nn>  found  bencath  the  head  of  tlic  ostragalus  and  tuberosity 
of  the  ficaphoid,  also  b«low  a.\u\  m  front  of  the  internal  malleolus.  on  tbe  dorsum 
of  the  foot  and  ubout  the  bases  uf  the  first  and  lift]i  metatarsal  bone.  The 
canaation  uf  the  pain  is  tirst  of  aH  stretehing  of  the  musclea,  lig&uients,  and 
&aci»:  and  the  acute  pain  is  probably  referable  to  surfaoea  of  bone  not 
iionnaUy  in  contact,  bcing  brougnt  into  rclationiihip  to  one  onother  at  points 
vhich  aro  not  occustotnefl  to  preseure.  SwelUng  of  the  feet  and  local  pnffiness  are 
{reqiieDtty  scen  over  the  tender  jioints,  and  redncss  froni  tinio  to  tinio  dependent 
ID  a  d^ree  on  the  amount  of  standin^  and  wHlking.  The  ezistence  of  flatteuing  of 
theBoleisbestaiioertaint^l  by  tidcitiga  tnioingoroutlineof  the '*tread."  Alteraliun 
in  the  gait :  Iu  casos  of  some  Aevcrity  the  gait  in  himbering  and  awkwRrd  ;  the 
paticnt  ifi  Bplay-footed  ;  the  foot  is  no  lunger  elostic,  and  nalking  is  fnrther  im- 
jMxled  by  the  attendenl  pain.  In  fact  tue  putieut  is  wo4Hlpn-footed.  Lou  of 
Nbapo  in  the  feet  Lh  fully  dencrilied  un<ler  the  Bub-heading  of  nppearanccs. 
hweating  of  the  feet  itt  ali^  mentibned  altove,  and  a  prtilutble  explanation  hosbeen 
tfiven.  Flat-feet  do  not  becomc  cured  vritliout  treatment.  A*  a  rule  tho  pain  and 
dijabil)ty  beoouie  fitcadily  vone,  and  the  patient  has  to  seek  rcHef  from  the  in- 
conveuicnce. 

VtagnoM, — Probably  therc  is  no  defonnity  so  oiailj  and  so  often  ovor- 
looked  as  sligbt  acquirea  valgus.  The  best  metbod  of  dotecting  the  trouble 
ia  to  take  a  traciug  of  tho  eole  of  the  foot.  The  writer  has  kaowo  fluUfoot 
to  be  treatcd  for  rhcumatiam.  gout,  and  for  oetilis  of  tbe  lx>ne8  of  tbe 
tiiraua. 

Tkkatment — Oeneral. — If  amemia  1»  prosent,  iron  sbould  bo  given  for 
a  conaidcrablu  period.  When  tlie  rheunmtic  tuiut  exif»t8,  saUcyltile  of  soda 
in  sub^acule  cusea,  and  iu  chroDic  ioilide  of  potaaaiuu  aod  tiacture  of 
gudiacuiu  will  bo  found  Bcn'ic«able.  GoDorrhceal  rbeumatiam  is  vt:ry  in- 
trnotatde.  Iu  rachitic  flat-foot  cod  livcr  oil,  phospbatc  of  iron,  plenty  of 
fretih  luilk  and  puro  air,  wiU  go  far  to  efToct  a  eure.     Tbo  relief  of  poiu  is 

Ioflen  a  preaaing  nec«8Bity.  Tbe  sureet  Iherupcutic  muasure  ia  reat,  entire 
and  absolute. 
Local  Trealm4n(.^-The  measuiei  wo  bavo  aC  our  oominand  are  ntt. 
ezerciMB  paamve  and  actire,  tnechamcal  vupport,  and  oponUion.  Ab 
to  tbo  troatment  of  the  tirat  and  aecoud  degreea. — In  atatie  and  rickety 
ooaoe  tbe  firvt  oMential  ia  abaolute  rost,  nnd  with  tbia  maj  bo  coiubined 
L - 
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eversiou  of  the  foot.  The  patient  should  be  told  to  sit  on  a  conifortable 
9ofa  or  bed  "  tailor-iaahion." 

The  foot  rapidl}'  loaes  its  spusm  or  pain,  the  arch  riaes  and  the  defonmty 
is  temi)orarily  relieved.  When  theae  occur.  exei'ciscs  should  be  carried 
out.  Those  most  to  bc  rocoinmended  are  tip-toe  movemcnt«.  Their 
object  is  to  strengLtieu  ttie  fle^ors  uf  the  toeu,  efi[ieciuUy  tlie  long  and 
ehort  flesors  of  the  yjent  toe.  These  movements  should  be  carried  out  in 
rhjtlim  to  the  8wiug  of  a  peudulum  or  to  the  beat  of  a  metronome.  AftCT 
a  few  minutos'  esercise  twice  a  day,  complete  rest  Ia  advisable.  Fasaive 
exerei8es  nmy  I«  carried  out  as  follows: — The  nurse  takes  the  foot  and 
performs  a  comUmition  of  estension  movementa  at  the  ankle  vvith  rotatiou 
at  the  modio-tarsid  joint  inwards. 

l^ttpports. — In  sUglit  casea  it  is  aufficient  for  the  patient  to  wear  a 
Thonias'  boot.  Thia  consiata  of  a  wcdging  up  of  the  inner  edge  of  the  šole 
aud  becl,  so  that  it  is  oue-fourLh  to  oue-tliird  Lliicker  at  the  iuuer  thuu  the 
outer  edge.  In  Tery  flaccid  feet  a  valgus  pad  ma^  be  adiied.  Numeroua 
buntlages  are  uiade,  and  manj  pada  and  sui^ical  soles,  but  the  rulcanisod 
rubber  valgus  pad  is  the  beat.  Whitmau'8  brace  ia  often  of  value.  For  thia 
the  foot  should  l>e  correctcd  undur  an  unaMhetic  as  much  as  possible,  and  a 
plaater  čast  takeu  of  it,  and  tlie  brace  mudfiUud  on  the  pluster  caat.  Lat«r 
on  further  correction  should  be  done  and  another  čast  taken  aud  the  brace 
again  modelled.  In  invelerat«  cases  it  is  necessiu*y  to  carry  up  ihe  leg  an 
outaide  steel  support  and  to  use  a  valgus  p»d  in  the  boat.  together  with  a 
T-8trap  to  invert  the  foot.  The  treatnient  of  the  third  degree  of  rigid  or 
81i;ismodic  llat-foot. — Before  anything  is  done  the  patient  should  be  placed 
entirely  at  rcat  for  threo  to  four  wcek3  and  the  following  uieasurca  uiay 
then  be  eiupl()yetl.  Forcible  rectilicaLion  under  an  HiuesLhetic  aud  retenlion 
of  the  foot  in  plaster,  or  the  more  gradual  methml  by  teuotomy,  paaaive 
esercises,  and  the  eniployinent  of  a  modified  Scarpa'8  shoe.  Forcible  recti- 
fication  is  carried  out  either  by  the  hand  or  by  Thomas'  ttTench  under  an 
ana.'8thetic.  The  gradual  method  conaiata  in  the  first  plače  of  rest,  then 
divisiion  of  the  peronui  and  extensor  communia  digitonim,  and  occJi8ionally 
of  the  tendo  Achillis,  of  the  appli&ition  of  a  mallcable  iron  apliut,  to  be 
followed  later  by  the  use  of  a  Scjirpas  ahoe.  In  ali  these  cases  it  is easeutial 
to  keep  up  maasage  of  the  muBclea  of  the  leg  and  the  appUcatioa  of  the 
constant  current,  and  eo  soon  as  the  foot  CJin  8afely  bear  it,  tip-toe 
e^ercises  maj  be  carried  out.  The  treatmeut  of  the  fourth  degree. — It  is 
in  thia  degree,  and  \vhen  %vrenc!iiug  under  an  anjcsthetic  has  failed,  that 
openitivf*  iuU^rfereuce  ou  the  bouea  ia  jiistifiable.  The  nieaanres  wliieh  bave 
beeu  carried  out  are  rcsection  of  the  sub-aatragaloid  joint,  extirpation  of 
the  aatmgalus  aud  uf  the  scaphoid,  transj^lantation  of  the  posterior  ptrt  of 
the  os  calcis  and  excision  of  a  \vedge  Croiu  the  head  and  neck  of  the  astra- 
galus.  Of  thesc  six  the  first  and  last  are  in  vogue.  The  first  is  known  aa 
Ogston^a  operation — reaection  of  the  astragalo-scaphoid  joint.  It  is  done 
under  full  antiseptic  precautions,  aud  vnih.  a  cliiael  the  cartilage  aud  a 
thin  layer  of  bone  are  reinovetl  froui  the  astragiilus  aud  the  scaphoid 
in  auch  a  way  as  to  leave  on  the  latter  a  coneave  suriace.  Tlie  l>one8  are 
then  pegged  together  with  ivory,  the  wonnd  closetl,  and  the  foot  put  up  in 
a  plaster  caae.  Stokes'  operation  consist^t  in  the  removal  of  a  wedge  of  bone 
frora  the  head  and  neck  of  the  astragalus,  fully  adducting  the  foot,  closing 
the  wound,  and  puttiug  it  up  in  plaater.  After  ali  these  oporations  great 
Ciire  muat  be  takeu  to  8uitably  support  the  foot  so  that  no  falliug  of  the 
arch  oocurs.  The  Nvriler  has  seen  aouie  recuiTenco  after  operation  for  want 
uf  thia  precaution. 


Definition. — This  condition  is  a  Deuralgia,  ofteo  Gxtremely  acate,  ciiiofly 
situAted  in  the  anterior  part  of  tlie  foot.  Ali  aulhors  agree  ihat  the 
iumiediate  cause  is  pressure  on  the  digital  nerrcs  at  tho  bead  of  the  ucba- 
taraal  bones.  According  to  Morton,  the  pain  is  locAlised  at  the  inter-space 
between  the  foiirth  and  fifth  mctatarsal  boncs.  But  Tory  oftcn  one  finds 
that  it  has  spread  to  tho  othor  digital  Hpacos,  altbough  the  paiu  is  most 
seTere  in  the  neighbourhood  of  the  fourth  uietatarsal  boue. 

CausaiioH. — Thero  are  uises  which  8how  that  either  rheumatism  or  gout 
pkjB  some  ehare  in  the  production  of  the  diaeaBe.  and  in  this  way :  tbese 
diseaaes  cause  a  falling  of  the  anterior  transverse  aich  of  the  font,  and  it  is 
due  to  this  falliog  that  the  nervee  become  preased  uport  The  immediate 
incidence  of  the  diseaae  is  often  due  to  a  bIow  or  a  strain  in  wlijch  tho 
weight  comes  more  iuunediately  on  the  front  part  of  the  foot.  In  otlier 
cases  the  pain  cumea  ou  after  long  standin^  or  walking,  e8peciaUy  in  narrovr 
boots.  In  most  instanoee  somo  dcgrcc  of  tiat-foot  is  preoent,  and  this  is  an 
important  point,  as  the  tlutness  of  the  posterior  part  of  the  foot  has  spread 
to  the  anterior  part,  and  the  mctatarsal  heads  have  fallen  out  uf  positiou  in 
Buch  a  way  that  pressure  is  cauaed  upou  the  diifitol  nerves.  Mr.  Rol>ert 
Jones  haa  shown  that  the  pain  in  the  neighbourhood  of  the  fourth  meta- 
toraal  bone  is  due  to  falling  of  its  huad  aud  pressure  upou  the  cummunicjit- 
ing  branch  between  the  intemal  aud  external  plautar  nerves  which  passefi 
beneath  tho  hcad  of  the  fourth  metatarsal  bone.  In  other  cases  it  Boeiivi 
that  it  LB  not  tliis  comniuuicating  brauch  whiGb  is  preesed  upon  bat  the 
iDter-4ligitaI  nerves, 

Sj/mploms. — The  putient  complains  of  either  a  dull  aching  poln  or 
inteuse  boring  burning  pain,  begiuuing  in  the  front  part  of  the  foot  and 
nidiating  thence  up  to  the  \ec  and  tlie  lliigh.  Tlie  pain  is  such  aa  to 
reuder  movement  imix)8aible.  It  begius  Bhortly  after  rising  lu  the  moming, 
and  t>ecouie8  worse  before  crening,  anlcas  the  paticnt  take  his  boot  otf  and 
rest.  In  faot,  a  very  frequent  expreesion  is  that  "tbey  can  get  no  rest 
until  they  remove  their  boot,"  and  this  they  must  do  no  maiter  wherc  or 
uudiT  what  cireunistances  tbey  are.  Theru  is  not,  as  a  rule,  reduess,  allliouuh 
iu  exccptional  cases  it  is  deembed  as  being  preseut.  If  one  feels  can^fuUy 
umi  tokee  a  little  trouble  to  press  the  mclatart^-phalingeal  articulations 
sep)irately  one  Huds  thut  pressure,  eepecial]y  over  the  fuurtli  metatarsal  bone, 
readily  elicite  the  pain.  It  can  also  be  produced  by  squGeziug  tho  foot  with 
the  hand  ooron  the  hoada  of  the  metatarsal  bonos.  Fruqui*nt]y  tho  aflected 
foot  is  broader  in  that  re^on  than  is  nomial,  and  on  exauuning  the  šole  oue  or 
two  coros  vrill  be  fouud,  usuany  ovor  the  heads  of  tho  thinl  aud  fourth 
meUtaraal  bonea.  Theee  oorns  ure  indicative  of  the  fiu!t  that  those  mi^ta- 
fcanal  heads  have  fallen  out  of  their  uomud  j>osition.  Fr6c|ueut1y  too,  tbere 
is  a  |)eculiar  twist  in  the  foot ;  the  jKirtion  iu  front  of  the  tarw>-meta- 
tarsal  articulation  is  twi8ted  inwards,  so  that  the  base  uf  tho  Kfth  metatarsal 
bone  is  oxp(wiod  to  the  preaaure  of  the  boot  and  the  patieut  complains  of 
coDStant  pain  at  that  s{iot. 

IHoffnoti*.  —  Formtrly  this  aCfection  was  eonfounded  vith  gout  or 
rheumatism,  and  vtiiu  etTorts  wQre  mode  to  troit  it.  It  is  floiiiiaimea 
mistakeo  for  llat-tloot:  and  as  we  have  already  muotion^l,  tlat-foot  is 
preeent  in  many  of  these  ouea.  But  it  is  not  the  tlatneas  of  the  posterior 
part  of  tho  foot  whi(A  ghes  rise  to  the  acute  pain.  It  is  acute  neuritis  of 
the  digital  nerves. 
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Ab  to  Prognosis.  in  severe  cases  the  only  improvement  or  cure  tbat  can 
be  effectcd  U  by  operation. 

Treatment. — lu  ali  iustauces  it  ia  udvisable  to  seurcb  for  evidenca  of 
rheuniatism  or  rheumatoid  arthrikis  and  gout.  la  sligbt  cases  tbc  acute 
attacks  of  pain  niay  be  relieved  by  removing  the  boot  and  soaking  tlie  foot 
iu  bot  water ;  aad  the  appUcatiou  of  the  oleates  of  morphia  aud  alropine  may 
tempomrily  relieve  the  paio.  If  boota  deaigued  on  the  following  plan  are 
fcried  tbGy  >viU  be  fouud  useful.  They  shoiUd  bc  muTow  iu  the  instep  so  as 
to  comprcss  the  bases  of  the  metatarsal  liones,  und  where  the  heads  of  the 
metutarsal  bouea  are  there  should  be  depresaious  bollovred  out  in  the  šole 
BO  tbat  pressuro  is  borne  in  waUdng  not  on  the  heads  of  the  bones  but 
behiud  theui.  Very  ofteu,  however,  oue  fiuds  tbat  this  measure  fails  to 
give  relief ;  there  are  then  the  following  coui-ses  open  :  either  to  exsect  the 
nerve  or  to  auiputate  the  toe  or  to  removc  the  head  of  the  inetatarsal  bone, 
around  \vhich  the  pain  is  greatesl.  As  a  rule  this  is  the  fourtb,  and  it  is 
aatonishing  to  observo  the  good  effects  of  this  procedure.  The  jmin  imtDedi- 
ately  disapije^irs  never  to  return,  und  the  mechanism  of  the  foot  is  in  no 
wise  interfered  vrith.  In  fact  it  is  the  one  proceeding  which  gives  pennanent 
relief. 


BOW-LEGa  (CURVBD  TlBIA  AKD  PiBULA) 
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Causes. — Congtnitcd  curvature  of  the  legs  is  due  to  malposition  in  vtero. 
It  is  usuaUy  associated  with  tihorteuiug  of  the  limb  and  talipes  equino- 
vanis.  The  cnrve  is  usuaUy  anterior,  and  at  the  convexity  of  the  cnrvo 
tbero  is  frequeutly  found  a  depresaiou  in  the  skin.  This  haa  been  thought 
to  indicate  that  compound  fractiu'e  has  occurred  in  utero.  But  thia  is  not 
80.  TreJiluient  is  geueraUy  of  little  valuc  in  these  cases,  but  aflcr  childhood 
when  the  taLjjes  has  been  corrected  a  wedge-Bhaped  piec«  of  bone  may  be 
removed  from  the  tibia.  Osteitis  Deformaus  and  osteo-malacia  give  rise  to 
curvature  in  the  tibia  and  libubi  as  in  the  other  long  bouea  j 

Trautnatic  curvature  of  the  bones  arises  most  frequeutly  from  fracture.  \ 
It  is  also  met  vntli  after  injury  to  epiphyBe8,  either  of  the  tibia  or  fibula. 
The  growing  power  of  oue  epiphysis  is  arrested,  vvhile  that  of  the  other 
remains  unchecked,  bo  thut  the  longer  bone  is  invariabLy  beut.  Such 
cases,  however,  are  rather  of  the  nature  of  surgical  curioaities.  S^pki- 
litic  curvature  is  interesting,  and  is  more  frt!(iueutly  a  manifestation 
of  the  coiigeuital  form  of  disease  than  of  the  acquii-ed.  It  should  be  care- 
fullj  distinguishcd  from  ricketi/  curvature  by  the  foUowing  pointa.  In  the 
8yplulitic  furm  Llie  eurve  is  purely  anterior,  while  in  the  ricl£ety  form  it  is 
antero-esternal  or  antero-intcrnab  The  syplulitic  curvc  is  usiiaUy  situatcd 
at  the  middle  of  the  shaft,  \vhile  the  rickcty  curve  is  more  oftcn  in  the  lo\ver 
third.  The  crest  of  the  tibia  in  a  ByphiUtic  curve  is  smooth  aud  i-oimded, 
and  in  a  ricketv  curve  sharp,  \vMle  the  surfaces  of  the  tibia  in  the  fomier 
are  couvex,  und  in  tho  lutber  flat  or  coucave.  SyplLilitic  curvature  of  the 
tibia  is  best  appreciated  by  looking  at  the  bones  from  the  side,  vrhen  it  is 
very  striking.  Osteo-malacia  and  osteitis  dfforiimns  also  camje  cun'ature 
of  the  bones  of  the  leg ;  the  most  common  cause,  hovcever,  is  ricketa. 

Ap-pcarances. — In  rickety  ]>ow-legB  the  tibia  is  Hattened  from  aide  to 
aide,  und  the  curve  is  generaUy  most  marked  at  the  Iower  third.  The 
medullary  canal  is  often  narrowe<l  in  the  middle  of  the  shaft  and  enlarged 
at  the  extremities.  On  the  conrave  side  of  the  curve  the  bone  is  much 
thickened  by  sub-pcriostcal  dcposit,  which  acts  as  a  enpporting  buttress  to 
the  arch.     Curvature  may  take  plače  in   ahuost  aQy  directiou,  but  the 
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foUowiug  type8  are  found: — (a)  An  e^efernal  curvaturt  generali^  sdluatcd  al 
tho  juuction  of  the  middle  anti  lower  third  of  the  leg.  (h)  A  inore  or  lees 
antenor  curvature  of  the  tibia  occupyiiig  the  whole  length  of  the  bone  or 
only  the  upper  or  lower  third.  In  these  cases  the  heel  is  often  raised.  the 
foot  pointcil,  and  iu  walking  is  in  a  position  of  6qiiino-vnlgU9.  (o)  An 
int^rnal  curvature  is  present  with  flattening  of  the  bonea  and  the  feet  in  a 
varoid  poeition.  Of  these  tliree  tjpea  the  first  is  common  and  tho  third 
mre.  Occasionallj  there  is  scen  a  caae  with  au  iuternal  cun'e  iu  one  1^ 
and  an  external  carre  in  the  other. 

Prognosis. — In  bow-leg8  there  is  alw*ay8  a  tendency  to  spontoneoua 
rectiiication.  This  in  sUght  cases  is  often  coinplete,  but  in  severe  eases  only 
partiaL  It  is  therefore  unwi8e  to  allovv  any  cjise  to  pasa  untreated.  since,  if 
the  bones  are  soft,  sHght  čase«  niay  vcry  quiekly  become  severe. 

TreatmaU. — The  method  de^tends  upon  whether  the  bones  are  soft  or 
e1)iirnated,  and  ujMin  the  direction  of  the  curve  aod  the  age  and  social  statna 
of  the  paticnt.  If  the  bones  are  soft  no  operative  measure  ia  called  for,  and 
aH  fomifl  of  car\iiture  except  the  marked  antenor  are  amenable  to 
niechanical  Ireatment  vrhen  the  bones  are  soft.  (1)  Constiiutional  treat- 
mrnt  o/  Hckcti  tcith  local  manipulation. — This  method  is  suitable  for  babiee 
who  liiivo  not  vet  walked,  for  childrcn  who  are  not  weigl»ty,  and  for 
those  in  \vhoiu  the  bones  are  not  unditly  soft  and  the  cune  ia  a  general 
rather  than  a  localised  one.  Ttie  manipulations  are  ca8i]y  carhed  out  by 
means  of  the  nurao,  and  shouM  be  ao  done  aa  to  rectify  the  curvature.  (2) 
Constitutional  treatment  teith  »uchrtniettl  »upport  and  vianijmlation  is 
mliiptoil  to  the  fonowing  cases: — When  a  curve  originttlly  sUght  is  Unioming 
tnarked ;  tfheu  a  child  is  wcighty  and  cannot  be  kcpt  ofl  his  Icgs ;  whcn  the 
curve  is  localisod  in  one  part  of  the  bone  more  tlian  anothcr,  and  wheu  tho 
child  is  uudcr  four  year8  of  age  and  the  bonee  are  not  hardeued.  It  is  not 
neoesBary  to  keep  the  child  off  its  legs  provided  that  the  spUnts  or  mechanical 
apparatus  are  acting  ctiiciently  so  as  to  control  and  dinunish  the  sizo  of  the 
curve.  The  aiuiplcst  form  of  apparatus  is  an  inside  woodeu  splint  from  the 
internat  condyle  to  the  internal  muntKiluH  for  c.\ternal  cun^ature,  and  the 
reverse  for  an  iuternal  curvature.  But  when  the  curve  is  compound,  t.«. 
when  it  is  antero-lateral,  a  troiigh  spUut  may  1)e  used  \nth  the  angle  of  the 
trough  ploced  p08teriDrly  and  intemaUy  ao  as  to  act  as  an  oppoaing  force  to 
the  antcro-latcral  cur^'e.  Should  the  curve  be  maiuly  antenor  a  more 
elaborate  apparatua  muat  be  ordered. 

Opirativk  Measuuks. — These  aro  osteoclaais  either  manually  or  in- 
8tnimentaUy,  linear  o8teoU)iny,  and  reraoval  of  a  weilge  from  the  Ijonc, 
Operative  intcrferenco  is  called  for  vhen  the  bones  are  so  hard  tliat 
mechanical  treutiuent  ia  out  of  the  queatiou ;  in  children  over  four  year8  of 
age ;  in  caaea  of  severe  auterior  curvature.  and  in  marked  instancee  of 
latenil  curvature. 

With  regard  to  the  ohoice  of  operation,  the  uiajonty  of  aurgeons  prefer 
o«teotomy,  but  some  elect  to  pcrfonn  oeteocUsi«,  Iu  youDg  ohildran  in 
whom  the  bonee  are  not  very  firm  manual  otitoclatU  is  to  be  prcfcrred.  It 
u  corricd  out  by  fixing  the  thumbs  at  tho  summit  of  the  curve  and  uslug 
Ihcm  OB  a  conuter-resistanuj  to  ihe  hands  pluced  at  tho  extremity  of 
the  curvo;  by  a  audden  combined  Diovement  of  the  two  hands  againal 
ihe  thumbs  tho  bone  ie  quickly  snapped.  Goro  miut  be  token  that  tho 
bone  ii  oomplet«ly  broken  and  not  merely  a  greenttiok  fVmotare  pruduced. 
Instrumental  oateoolaoit  ia  carried  out  by  one  of  the  nuiiKirotis  (wt4MX']aMlA. 
The  advantage  of  OBteocloais  ia  that  no  open  wound  ia  produoed,  and  tho 
fnotnre  ia  simple.  Tho  log  ia  aftenvordiB  put  np  in  apUnte  or  plaster  of 
TOU  II  29 
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Pariš.  OiUotomy  is  of  two  kinds,  eitber  the  tlnear  or  the  wedge-aha{ 
The  liuib  umy  be  put  up  iiito  pksler  of  Paria.  The  removiil  of  h 
wedge  ia  rather  more  dlflicult,  and  much  lese  8atiBfaciory  for  tl»e 
roason  that  it  is  oftou  ditlicult  to  completel}'  di^de  the  [jeriost^iiui 
posteriorlj',  but  wedge-ahaped  osteotooi)*  ia  called  for  wheu  luarked  anterior 
curvature  is  present.  The  wedgo  is  best  reinoved  by  the  chisel.  Some- 
tiines  uou-uuioD  occurs  after  these  operations,  and  it  hap^tens  more 
frequeatl}'  than  is  suspected ;  but  considering  the  eDormous  nuiuber 
osbeotouiiiiis  tliat  have  beeii  perforuied  it  is  not  a  very  aerious  dauger. 


Gknu  Valgum  Vakum  and  Recurvatum 


D^nition. — Genu  valguni  is  a  deformit/  of  the  lower  extremity  in 
which,  if  the  legs  are  fully  exteuded  on  the  thigItB,  an  angle  obtuae  extem- 
aUy  exi8t3  at  the  knee-joint. 

Varieties. — Rickety  ;  static ;  rucbltis  adolescenti  um ;  traumatie,  such 
as  follovva  fracture  of  Iho  lower  end  of  the  feiniir  or  separation  of  the 
epiphy8is ;  iuflammatory,  due  to  ostitis  about  the  Iower  end  of  the  femur ; 
anu  lastly,  paralytic. 

Cansation. — Three  causes  are  assigned — beuding  of  the  Iower  part  of  the 
nhiifl  of  the  femur  and  upper  part  of  the  tibia,  uuequal  growth  of  the  epi- 
phy8ial  line,  aud  rclaxation  of  the  joints.  There  can  bo  no  doubt  thut  in 
rickety  Ciises  relaxatinn  of  the  interual  lat«ml  Ujmmeut  is  the  priniary  lesion, 
the  iuternal  condylc  bocomos  prouiinent,  and  tnc  other  structures  becoine 
adapted  to  the  altered  poaition  of  the  Uuibs.  The  results  are  as  foUo\vs : — 
Shambling  gait,  contraction  of  the  biceps  teudon  aud  of  the  ilio-tibial  band 
and  esternal  lateral  ligament,  rotation  outward  of  the  tibia,  lateral  mobility 
of  the  kuee-joiuL,  aud  some  obU4uity  of  the  pelvis,  aud  occjiaionalIy  scoliosis. 
Flat-foot  ia  very  frequently  scen  in  associatiou  with  genu  valgum. 

Spnptoms. — When  the  aRection  is  eoming  on  tlie  patient  complains  of 
some  difficulty  in  rapid  progresaion,  pain  and  teuderntsa  over  the  internal 
lateral  ligament,  aud  beoomes  verj-  readily  tired. 

TfMtment. — In  the  rickety  form  the  most  impurtaut  thiug  ia  to  treat 
the  constitutioual  trouble.  Now  in  statie  genu  valgum  there  are  two  at^tges 
met  with,  relaxation  of  ligameuts  aud  muaclea,  and  osseous  defoi-mities 
arising  as  the  result  of  relaxjitiou.  These  stagea  afford  us  a  guide  in  Ireat- 
meut.  For  neither  in  the  softened  slage  of  the  bones  in  rickety  genu 
valgum,  nor  in  the  early  stage  of  relaxcd  uuisclcs  and  Ugaments  in  the 
static  variety  should  au  osteotomy,  nor  an  oeteoclasis,  be  performed.  The 
means  at  our  command  theroforc  are  general  treatment,  reat  and  local 
mauipulatiou,  mecliauical  treatment,  and  operative  ti-eatment.  The  general 
treatment  is  that  for  rickcts.  Manipulations  are  best  carried  out  as  folIoNva : 
— The  tibia  should  be  brought  Hrmly  inwarde  with  the  right  band,  while 
the  left  haud  is  held  hrmly  against  the  lower  part  of  the  femur.  Tlie  knee- 
joint  must  be  maintainml  at  fuU  tixtension  while  these  movements  are 
carried  out.  Three  or  four  movements  invvard  aie  madc,  aud  the  liuib  is 
alloNvcd  gT'adually  to  come  lnick  to  its  original  positiou.  It  is  imix)rtant 
that  the  eliild  should  wear  splints.  The  aimplost  spUnts  are  the  long  wooden 
outside  splints,  with  a  kuee-cap  fitted  to  them,  and  the  spUnts  secured  roimd 
the  i)elvis.  Tlie  more  costly  aud  more  efficieut  arrangement  consista  of  an 
outside  Steel  support  from  the  boot  on  both  sides,  aud  fixed  aroiind  the  waist 
by  a  Steel  i>elvic  band.  Most  cases  recover  in  about  nine  months  to  a  year 
under  the  combined  effect  of  rest,  chango  of  air,  good  feeding,  manipidation 
and  splintings.     But  for  Ihose  that  do  not,  oi>erative  mcasiurcs  are  called  for. 


DEFOKMITIES 


451 


Thesc  are  O8tcotomy,  oetooclosis,  foreible  manual  rectificatiou  of  the  knee. 
Osteoclasia  Iias  Uwa  udopCed  of  late,  and  appears  to  lie  Ukely  to  displace 
O6teotomy.  The  object  of  oeteoclaais  U  to  fracture  tho  feuiur  just  above  the 
knee-joint,  a  8omewhat  ditlieult  proceediug  to  carrjr  out  exactly.  For  this 
ead  \'anouH  foniia  of  osteocLaats  or  uieuches  are  UBed.  PeraonuUy,  the  ^niter 
i»  not  in  favour  of  osteocUsis  for  gena  valgum;  he  much  prefets  osteotomy, 
which  18  done  either  by  Maceweu'8  or  Mjicoruuic*8  uielhod.  For  pmctical 
parpoeee  the  latter  method  is  best,  and  the  wrlter  is  accustoiued  to  use  a 
eaw  in  plače  of  a  chiseL  OgBtoxi'8  operation,  or  8awiDg  off  of  the  intemol 
condyIe,  is  by  no  means  so  good  au  operation  us  Macewen'B  or  Macormac'8, 
and  in  some  cases  distiuct  stifiness  of  the  kuee  hu8  folluvved  Kawiug  off  of 
the  interual  coadyIe.  After  the  operation  the  Kmb  should  be  put  into 
pLister  of  Pariš  for  8ix  weeks  to  two  inonths,  and  8ub&oquently  it  may  be 
neoe8aary  to  luove  the  knee  under  ua  antesthetic. 

Oenu  varum. — Definition, — Genu  varum  is  that  condition  of  the  legs  in 
nhich  a  line  djuwa  from  the  head  of  the  feniur  to  the  uiiddle  of  the  aukle- 
joint  falls  iusidc  the  centre  of  the  kncc-joint, 

Cavsiitum. — In  tho  majority  of  CJisea  riukets  is  the  chief  cauae.  and  genu 
varum  ia  in  auch  iuatances  coastautly  found  associatod  vrith  curved  tibire. 
ludood,  the  »o-called  gt^nu  varum  is  uot  Umitud  to  the  kueus.  Therc  is  a 
general  outward  couvexity  of  the  femiir  aud  tibia,  and  as  the  kuee  happens 
to  be  Bitaated  very  nearly  in  the  mid-length  of  the  Umb,  it  is  the  most 
promineut  part  of  the  convexity.  Genu  vaniui  ia  also  met  witli  after 
operation  for  genu  valgum  as  the  result  of  over-coiTection.  It  also  arises 
from  occupation,  aud  ia  met  with  8ub3eouently  to  excisioD  of  ihe  kuee.  Genu 
vai-um  is  seen  of  ali  degrees  from  slight  to  very  considerable  deformity. 
The  oature  of  the  aifection  is  ovident  at  once  on  luokiag  at  the  patieut,aud 
the  treatment  ia  conducted  on  the  same  liues  as  genu  valgum.  In  caaos  in 
trhich  tho  bonf?e  are  soft,  and  tho  liganionts  rehtxed  insido,  splints  with 
uianipulatiou  and  maasoge  are  suflicieat.  When  the  boues  are  eburuated, 
08teotomy  at  the  greatcet  point  of  cur^'ature  in  the  limb  is  nccc38ury. 

Genu  Bkcurtatum 

Definitia^n, — A  deformily  tharacterised  by  byper-extenaioa  of  the  knee- 
joint. 

OccurTenti;. — It  is  seen  ussocialtNl  \vith  other  conditions,  niuiiely,  oou- 
genital  aud  parilytic  club-fooL,  ricketa,  deformitiea  of  one  liiub  where  au 
esceauvc  strain  bas  becu  put  upon  the  sound  limb ;  also  in  Chaioofs  diseaae, 
and  as  a  pnmary  condition  iu  congeuital  dlsplacement  of  the  knee.  If  the 
dcformity  is  a  hiudraucc  to  progresnon,  a  walking  apparatus  with  a  tlesion 
6priiig  at  the  joint  should  be  wom,  or  arthrodeeis  miist  be  pcrformed. 

CoxA  Vara 

(iNCUttVATION   or  TUI   NBCK   OP  TUt   rMCUB) 

D^mition, — Coxa  vara  is  a  pecoliar  bending  of  some  portion  of  the 
upper  part  of  Ihe  femor  iu  sucb  a  way  that  tho  houd  of  the  bonu  sinka 
downmLrdfl.  Tliis  bending  takes  placo  in  one  of  two  positions.  either  at  the 
oeck.  so  tliut  tliu  head  beoomea  horizantol,  and  ta  often  tvriated  fonrards,  or 
the  bend  tokee  plaoe  jost  below  the  troohanter  minor.  bo  tliat  the  shaft 
^foruis  hera  an  obtuae  augle. 

CausatioH  and  PntKotogy. — The  most  uaual  cause  is  UQdoubittIly  rickets, 
but  there  are  other  lesa  weU-knowm  foctors  at  work.  Softening  of  the  bone 
often  occurs  in  adoloscano«,  and  haa  btten  ascribed  to  raoliitis  adolesoentiuni. 
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|)erhFips  without  sufticieat  retUioii.  Iii  l»oy8  who  can7  hea\y  weight8,  the 
neck  of  llie  femur  sometimos  givea  It  is  quite  possiblo  tbat  some  of  the 
cases  of  coxa  vara  are  duo  to  Hlight  inllammatory  chaogcs  with  sofLcning  at 
the  epiphyaial  line.  The  atVectiou  is  mure  eomuiou  in  males  Ihan  females, 
and  is  more  often  unilaterul  thun  hilateraL 

The  neck  of  the  femur  gru<luiilly  yield3  until  t>he  head  of  the  bone  is  oo 
a  level  with  or  Ik;1ow  the  top  of  the  great  trochanter.  Tlie  neck  is  aiso 
bent  in  such  a  way  as  to  form  a  cur\'e  with  the  convexity  lMckwiird5.  It 
ifl  in  thia  claaa  of  čase  that  the  difficulty  in  complete  tiexion  of  the  thigh  is 
met  witl].  In  a  second  variety  of  ciise,  namely,  Ijeuding  outwards  of  the 
shaft  just  l>eIow  the  trochanter,  this  fiexiou  dilhculty  is  not  encountered. 

S^mptoms. — In  adolescence,  without  apparent  cause,  or  following  alight 
injury,  the  patient  begins  to  Unip  and  to  complain  of  fatigue  and  pain  about 
the  utfected  Joint  on  exertiou.  Šhortening  of  the  limb  is  soon  ap])arent,  and 
is  aocompamed  by  elevation  of  the  troclianter  above  Nt?laton'8  line,  Tlie 
limb  is  sometimes  flexed  to  a  few  degrees,  and  is  often  rotatcd  outwarda 
Abduction  of  the  limb  is  also  lessened.  In  fact,  8ymptonis  may  be  summed 
up  as  foUows : — Peciiliar  stitfncss  of  the  hip,  rcfcrred  to  "  gTowing  "  palns ; 
the  stiffuess  is  wor8e  on  riaing  after  sitting  for  a  time,  but  is  relieved  by 
complete  rest ;  liniping,  if  one  sidc  is  affected ;  waddling,  if  both  ;  sliorten- 
ing,  amouuting  to  as  uiuch  as  IJ  ineh;  promincnce  of  the  trochanters, 
especially  on  tiexing  the  thighs;  displacement  of  the  trochanter  above 
K^laton'8  line,  and  back^arUs  as  \vcU;  rotatiou  outwards  of  the  limb,  and 
eversion  of  the  foot,  limitation  of  ioversion  and  final  loss  of  abduction,  with, 
in  an  cxtreme  čase,  "  scissor-legged  "  progression  and  inability  bo  walk  i^nth- 
out  crutches ;  tilting  of  the  pelvis  and  consecutive  scoliosis.  The  sicns 
which  are  absent  are ; — Suppuration,  thickcning  of  the  trochanter,  tendor- 
uesa  on  presaure,  absence  of  the  up-aud-down  movemont  on  traction 
characteristic  of  congeuiUil  hip  dii)i)keeme.nt. 

Diagncds. — It  is  very  difficult  to  distinguiah  eariy  coxa  vara  from 
coiitis,  and  the  administration  of  au  ansesthetic  is  often  callcd  for,  but  there 
cati  he  no  doubt  that  a  suiall  uumber  of  cases  diagnoaed  as  incipient  coxitis 
prove  to  be  coxa  vara.  Fnicture  of  the  neck  of  the  femur,  upper  part  of  the 
shaft  or  sepirution  of  the  epiphjais,  eapeuially  if  not  seen  until  some  tirne 
after  the  accident,  may  be  difficult  of  identification.  So  too  may  cougouital 
disloctttion  of  a  sliglit  degree,  but  in  the  Rontgen  my8  \vti  have  a  most 
valuable  means  at  our  command  for  diagnosis. 

Prognosis, — Complete  resi  i|uickly  relieves  the  [«iiu,  and  the  dcprcssion 
of  the  head  and  neck  of  the  femur  ccase,  and  in  some  casea  the  length  of 
the  limb  may  be  restored  by  traction.  If  the  deformity  ia  left  to  itsulf  the 
patieut  can  8carcely  hobble  aloug  on  account  of  the  cxceeding  adduction  of 
the  limbe. 

TreatmenL — In  the  early  stages  entire  rest,  local  massage,  and  passive 
motion  in  the  dii'ection  of  the  limited  movements  will  cffect  much.  Failing 
these,  complete  recuml^ncy  and  the  eniploymeut  of  traction  to  the  limb  are 
of  8er\'ice.  When  the  depression  of  the  head  has  apparcntly  reached  its 
limit  an  ohlique  osteotomy  tlirough  the  great  trochanter  with  the  limb 
sub3equently  put  up  at  an  angle  of  abduction  of  about  25  or  30  degrees 
\vill  do  much  to  remedy  the  defomuty.  In  tliose  cases  in  which  the  bending 
is  in  the  shaft  just  belo\v  the  trochanter  minor  the  wedge-shaped  osteotomy 
is  of  service.  Tlie  subsefpient  use  of  the  cork  solc  will  I,'e  nece8sary  on 
accouut  of  tlie  sliortening  if  the  affection  is  unilateral.  - 
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vii.  i>p.  270-293. 


Delirious  Mania. — .SYX0Nn'M3. — AaUedeliri<ntsmania;deHriwm\ 
aeutum  ;  BtlVs  mania;  t^^thomania. 

Dt^nition.— An  acute  delirium  characten»ecl  hy  precipitAte  onftel,  rapid 
oourse,  fever,  extrerae  proetration,  and  iisuaUy  fatal  iB%ue. 

History. — Tlii«  disoose  was  desciiljed  lifty  yoarB  ago  by  Dr.  Lutlier  Bell 
aB  **  a  form  of  discase  reeembliag  some  advaiicod  atages  of  mania  and  fcver." 
Stuce  Uien  numcrous  casos  liavc  lx>cn  reported  in  America,  in  \X\va  cuuntn'. 
and  on  the  contijient.  The  t€nu  acute  delirious  mania  has  unfortunatel)' 
been  {requently  mi.sappUed  to  severe  ca-scs  of  nmnia  or  of  cxcited  nietanclmlia, 
and  in  cousequeuce  tu^me  observem  have  been  led  to  doubt  ihe  ejcisUiuue  of 
Ilells  mania  as  a  distinct  clinical  entity.  This  woul»l  appear,  however,  to 
I«  a  luistaken  \*iew,  os  there  is  abimdant  evidenco  of  the  ezistence  of  a  quite 
Bharply  charactciiaed  acute  delirious  mania  such  as  Bell  deecribed. 

ktiolo^j. — Most  of  the  cascs  occur  betvreen  the  ages  of  thirty  and  fifty. 
Tlie  patienLs  are  fre<{uontly  of  neurotic  conatilution,  and  the  B)*mptoms  may 
folIow  \voriy,  over-woik,  or  disappointment.  Othcr  cases  have  arisen  in 
afiaociation  with  pneuinoiiia,  seplic  infection,  insolation,  alcoholLsm,  and 
injurj',  e8i>ecially  of  the  hoad, 

Sj/mptoms. — There  is  usually,  if  not  a1way8,  a  prodmiual  stage  dnrin^ 
wliieh  the  patient  suflers  from  lasaitude  and  depreasion  of  spirits,  and  oftcu 
also  from  iusunmia.  Thc  acut«  stage  of  the  disease  is  entered  on  auddenly, 
»nd  in  the  courHO  of  a  few  iiiinuies  the  |>atient  may  pasa  into  a  state  of  the 
wil(lest  exciton»ent  wilh  \'i\'id  halhicinations,  delusions  of  no  fixed  lyp4,',  and 
outbivaks  of  uK-al  violeucc.  lie  rushcs  about  genticulating,  talking,  singiug. 
laughing,  crjing.  He  refusee  food,  and  is  enti]vly  slecploss.  Thia  delirious 
stage  iiuk}'  CDutiuuc  for  Bevrral  days.  until  at  lengtli  be  paaaes  into  a  coudition 
nf  extrenie  prostratiou.  Tlie  movemeuts  become  ataxic.  and  are  iuterrupted 
by  twitching  and  Kj>aKms.  The  talking  is  replacvil  by  an  utuntelligible 
muttering.  The  tougue  is  now  found  to  1«  coverod  with  ttiick  fur.  Sordcfi 
appear  u^ion  the  tcctn.  The  pulse  in  *|uiek  and  fecble.  Tho  tcm|>erature 
ia  found  to  im  from  four  to  aix  degreea  above  tho  uonnal.  Thc  whole 
•Speot  of  the  iNiticnt  i»  that  of  profound  ner\'ous  exbauBtion.  The  ai>|>ear- 
aiioe  of  tluH  tvphoid  stage  is  very  cliaractvristic,  and  suggested  ihe  name 
typhuniAnia  otigirially  applicd  to  the  disca«e  by  1^11. 

The  early  ex<il<»meitl,  the  \vant  of  Uyo<\,  and  tlie  want  of  sleep  resnlt  in 
mpid  wasting  of  the  bodv.  vrhich  nmy  become  r^uito  cxtrcmo  under  thc 
dimin  of  a  colJiciuativL'  diarrhoea  vliich  aometimos  šota  in.  Perspirolion  is 
vtltm  profuBt.',  and  eruptions,  pusttdar.  buUoiis,  or  pclt^hial  may  I«  prescnt. 
The  unne  i»  svanty,  lugh  coIotinxt.  and  may  be  albuminous.  OniduMlIy  Ote 
]fatient  sinkn  into  deep  conui.  and  deatti  tAkcM  plače  in  from  three  daji  to 
ihree  vrcekt}  from  the  onact  of  the  dcliritim*     In  tlie  nn  cues  tbftt  reoover 
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bhe  patient  does  not  beoome  comatoee,  but  passes  through  a  prolong 
oonvaleecence,  regaining  his  bodiIy  and  meutal  ncalth  very  slowl>',  and  often 
imperfectljr.  h 

Prognosis. — As   already  stated,  Ihe  diBeafie  is  u8uaUy  fatal,  but  tlijj 
mfirtality  is  vanon9ly  6tatfiJ  by  different  writer8.     IVTien  deatli  doea  not 
occm  a  good  deal  of  iiiental  feeblenesp,  auiounling  even  to  coniplete  denientia, 
may  bc  left  behind.  fl 

Pathologrf. — Tbe  principal  anatomical  changes  are  congestion  of  the™ 
meningeB  and  of  tbe  cerebral  corteK,  and  occafiionally  areaa  of  softeuing. 
Pimctatc  ha^morrhagea  are  present,  and  lcucoc)i««  and  red  blood-coi-puscle 
are  found  in  the  i>erivaficular  spaoea. 

Tlie  disease  appeare  to  bo  an  acute  infection.     Oi^ni8m8  have  bcen 
isalated  fix>m  fatal  caBca.     Iiasori,  for  eocaiiiplc,  obtoincd  from  on  area 
fioftening  in  a  fatal  čase  pure  cultures  of  a  small  bacillus  with  rounded  endll 
wh!C'li  grew  in  tbe  ordinarj'  cidture  media  at  the  temperature  of  the  bodj 
or  of  the  room,  and  which  wafi  stained  by  the  ordinary  aniline  dye6,  bu 
not  by  Gram'«  method.     IUl'bits  inoculated  lieneath  the  dura  died  in  two' 
day8 ;  beneath  the  skin  in  foiir  to  sls  dajs ;  and  in  both  cases  cerebral 
congestion  and  a?denia  vere  found. 

Viagnom. — Tlie  clinical  hi8tory  of  BelFs  inania  diflers  considei'ably 
from  that  of  ordinary  acute  mania  or  excited  melanchoba,  though  some 
difficidty  niay  be  experiencetl  in  diagnonis  during  tbe  perio<l  of  exciteiuent. 
The  precipitate  onset,  the  extraordinai7  iuten8ity  of  the  s}Tuptoms,  the 
raiii<l  cbanjies  in  the  t'ypt  of  the  dehisions  and  hallucinatious,  and  the  fever  are 
points  of  importance.  Greater  ilitficulty  in  diagnosisis  sometimes  pre&entetl 
by  nther  febrile  discases  associated  wilh  deliriuni.  Tbe  dclirious  fitage  of 
Beirs  niania  is  sonietinics  of  very  brief  duratiou,  and  the  patient  quickly 
passeB  into  the  condition  of  prostration,  to  vrhich  the  term  "  typhoid"  has 
l)een  applie<l  In  this  condition  the  čase  is  readily  inistaken  for  one  of 
typhoid  fever,  but  a  couBideration  of  the  history,  exaniination  of  the  patient, 
and  thfi  usc  of  "VVidars  tost,  should  loarl  to  a  coiToc-t  diagnosis.  Acute 
pneuniouia  wit)i  delirium,  and  uni-mia  \vith  maniacal  symptom8,  may  give  , 
rise  to  difticnlty  in  diagnosis.  The  disease  can  hardly  be  mistaken  fofi 
delirimu  ti-eraens.  A  febrile  delirium  occa8ionally  occurs  in  a^sociatio 
with  nialarial  poisoning. 

Treahnent. — Tlie  treatment  nf  this  tlisease  cannot  readily  be  carried  out 
in  a  private  honse,  as  the  patient  during  the  early  stage  is  exce88ively  noisv 
and  often  violent.  ITie  patient  is  licst  kept  by  himself  in  a  lar^^e,  cool, 
darkened  room,  and  nnrseu  by  experieneed  attendants.  He  ahould  be  kept 
in  lied,  his  moveniente  being  limited  by  the  use  of  a  restraining  sheet. 
Forccd  feeding  \vith  concentrated  fluid  nourishraent  at  short  intcrvals  is 
esBontial.  Some  writer8  recomniend  the  adniinistration  of  a  calomcl  purge 
at  the  outset.  None  of  the  hypnotic  dnigs  f»eeni  to  ^ve  very  satisfactory 
resultB.  Opium  is  considered  dangerous.  IIyoBeine  is  sonietiraes  usefid  in 
limiting  the  excessive  muscidar  acti\'ity,  but  must  be  used  with  great  caution. 
Severa!  writer8  Btrongly  recomniond  the  use  of  ergotin.  Alcohol  should 
not  be  used  in  the  ejirlier  stages,  but  may  prove  of  great  value  when  the 
puLse  is  failiug. 

lu  cases  where  recoveiy  is  taking  plače,  c^reful  nursing  for  a  prolonged 
period  is  nece8sary,  and  the  patient  nuist  l>e  guarded  ver)*  carefully  from  ali 
oxcitement  and  fatigue,  such  as  is  entailed  by  too  early  visita  from  friends. 
After  recoverj-  tlie  patient  should,  if  possible,  go  to  live  riuietly  in  the 
country  or  at  the  sea-side,  and  refrain  entirely  from  mental  work  for  atj 
least  a  year. 
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LITKR-ATURK.— 1.  Brlu  LminL  Avurkim  Jtmm.  t>f  lumnUj/,  \Mi.—X  BiiiBRns  db 
BoUMONT.  Jiem.  Amd.  d.  MAL  Paria,  1&4S,  pn,  477-593.—^  Idgm.  l/^um,  MM,  PvU,  1840. 
~l.  Keli^ou.  TeH'booko/  Mtntai  Diitaaat  laSS.— 5.  iUtiou.  Cmiraiht.  f.  BakttriotogU, 
Xty.  B.  No.  16  ;  Jomr^,  MtnUU  Se.  18M. 


Oelirium  tremens.  —  Delirium  tremens  {mania  a  potu)  is 
esaentiallj  ao  insanitj'  of  short  diiration,  occurring  in  the  coiirae  of  chronic 
alcoholism,  aud  due  not  to  the  direct  actiou  of  alcohol  on  the  nervoua 
K)*8t;t.'ui,  hut  to  nutritive  changes  brought  aiiout  by  iisnal1y  long-continued 
alcoholic  abusc  It  is  characlerised  not  only  by  temporary  uiental  aliena- 
tion,  Imt  liy  disturbance«  at  a  lower  level  indicated  bjr  motor  and  8ensory 
Bymptoms. 

ŠvMiTOMS. — The  onset  of  the  attack  is  frequent]y  deterrained  by  a 
temporar^  excesfl,  or  may  be  precipitated  by  the  occurrcnce  of  an  accident 
or  the  eupen*ention  of  some  aciite  illneas  sucli  as  puemuonia.  The  patient 
will  alin(v»t  alwaj*8  lie  fouud  to  be  a  continued  tippler,  although  it  not 
infrequently  happens  that  he  has  seldom  or  ncver  beeu  actuaUy  driiuk. 

Al  the  outBct  of  tho  attack  ihe  patient  often  complains  of  eleopleseness 
at  niglit.  He  sunera  from  great  diataste  for  food,  and  often  for  a  few  day8 
tbr  drink  aUo.  Hia  movements  are  noticed  to  be  markedly  tremulous.  In 
DonversatioD  he  is  apt  to  be  somewhat  incohcrent  and  his  attention  ia  difficnlt 
to  fix.  The  acuter  Hymptoms  freqiiently  corae  on  at  night.  He  becomee 
extrt'mely  reatleas,  and  is  the  subjeet  of  a  busy  delirium  in  whieh  he  wander8 
at>ont  the  room  moving  the  chairs  or  arrangiug  the  bedciothes,  talking  con- 
Btantly  the  while.  He  ia  very  suspicioiis,  and  fre<iuently  looks  behind  the 
cvirtaina  or  under  the  bed  to  see  if  aDything  likely  to  hurt  bim  is  concealed 
there.  Visual  hallucinations  appcjir,  U8\ially  of  a  terrifying  nature,  whenw 
the  diaease  ha«  iicqtiircd  itfl  jtopidar  name  of  the  "  horrora."  The  terror 
ineiiired  niay  be  so  great  as  to  leud  liim  to  jump  out  of  the  windo\v  or  run 
into  tlie  i:itn*i-t  h;df  nakcal.  Aiiilitory  halhicinatious  are  letvi  eouMlunt>  but 
are  not  rare. 

The  tongue  is  moist.  tremulous,  and  covered  uith  a  thiek  whiliBh-ye1low 
fur.  The  pulae  is  rapid  and  soft  The  temperature  is  U8ual}y  moderately 
nined. 

Aiter  a  few  days,  in  a  mild  čase,  tho  syniptoma  gradually  Bubaide.  and 
lleep  and  appetite  retum.  The  tremor  persists  for  a  few  dayft  longer.  In 
severe  cases  the  cotii^j  of  the  diseaae  is  more  protracted,  the  insomuia 
pendsts,  the  distaste  for  food  is  aggravated  and  may  be  associated  with 
troulilesome  vomiting,  eihaustion  becomes  Bitreme.and  death  raay  occur  from 
heort  failiire.  In  other  caaes  again  the  ocute  Bymptoiua  paas  off,  hut  the 
patient  reiuains  for  a  time  the  Bubject  of  halhtcinations,  or  of  in8nnity  with 
uiclanchuLic  delusiona.  After  repeuted  uttacks  the  brain  beoomi-s  more 
and  more  enfeebled  until  a  condition  of  dementia  is  rcached. 

Pboonohib. — Tn  a  ntrong  patient  witli  a  healthy  constitution  recovery  is 
the  rule.  In  ali  cases  the  strcngth  of  the  patient,  his  history  as  to  intem- 
perance  and  previous  atta^ks,  and  the  Heventy  of  the  attack,  have  to  lie 
tiikeo  into  uccount  An  attack  in  wfiich  the  ptitient  imagines  he  sces  small 
objects  »uch  hm  spiders  or  beotles  uU>at  tlie  lied  is  apt,  other  things  beiog 
oqual.  to  be  moro  grave  than  one  iu  which  ho  Boes  larger  objecte  soeh  m 
cata  and  dogs.  Wncre  no  hif)U>ry  uf  Icjng-o/mtinued  intemperance  can  bo 
obt&ined,  the  preeence  of  peripherul  ueuritis,  indicated  by  extreme  tenderaeu 
of  Ibe  calves  on  deep  prossure,  wiU  teli  its  own  tale.  AU  mlient«  mast  be 
esumnod  oan>fully  for  onridenoe  frf  scuto  discaso,  {>articularly  pneumoniA, 
tbe  qnnpt<mui  of  »hich  u«  Mmetimea  lalcnL 
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Treatment. — Deliriuui  tremeus  beiug  a  aelf-limited  dieeaso  rcsultiog 
ofteo  in  extreme  exhaustioD,  the  principal  indications  for  breatmenl  are  to 
maintain  the  atrengtli  and  to  procure  aleep.  The  former  ia  best  carried  out 
b^keeping  the  patient  in  1>ed,  and  administering  easiljr  assimilablc  nourish- 
ment — milk,  atrong  aoupH,  etc — at  short  intervals.  Every  efibrt  ehould  be 
made  to  keep  tlio  patiout  iu  bed  by  pereuaeiou,  but  in  casea  with  very  grcat 
exciteiueab  and  violenoe  it  ia  l>etter  to  reaort  to  mechanical  realraiut  iha: 
to  permit  prolonged  struggling  between  the  patieut  and  hia  attendanta. 

As  to  procuring  sleep,  it  has  to  I«  remembered  that  in  a  mild  čase  slee|_ 
wiU  beud  to  come  naturallj*  in  the  courae  of  three  or  four  mghts,  and  it  is^ 
not  advisable  to  push  the  use  of  hypnotic8  too  early.  Nevertheless  iu  the 
majoritj  of  caauA  tlie  eurlj'  ext;iteiiient  cau  be  quicKly  reduced,  the  reatlesa- 
nesa  and  con8equeut  muscular  exhau8tion  diminiahed,  and  the  coniing  of 
sleep  hafit^ned  by  the  judicious  ubo  of  ]iypuottc  druga,  although  it  cannot " 
"  umed  for  them  that  thcy  cut  ahort  the  diaease.    As  t-o  the  dru^  to  bej 

1,  a  combiuation  of  chloral  and  broniide  of  soda  judiciousty  admiaistered'< 
'"And  with  due  regard  bo  tlie  efl*ecb  obbaiued  will  be  found  perfecblj  satisfactor/ ' 
in  moab  cases.     Opium  vius  at  one  tinie  far  more  uacd  than  at  present. 
Most  of  the  uewer  !iypuotios  have  lneea  exteu3ively  tried  duriiig  rocent  jears. 

Alcohol  ahould  be  avoided  as  much  as  poseible  in  the  treatment  of 
deliriutu  bremena.  Stilt  it  is  of  value  in  a  fcw  severe  casea  with  marked 
prostratinn,  and  especially  in  such  casea  when  complicated  vrith  pneumonia. 

After  recovery  from  the  imuiediate  attack  furtber  treatment  ia  indicated 
oa  the  linea  laid  dovi-n  in  the  article  "  Alcoholism." 


Deluslonal  In8anlty.    /9««  Iksakitv. 
Dementia.    See  Insanttv. 
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CUNICAL   FeATURES     . 

DtAGNosia  ASTi  Prognosis  , 
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Synoxyms. — J)andi/,  Breakhone,    Three  days'  fevtr,  Ahu  rokah,  Kidiriga 
p^o,  Searlaiina  rheunuUiea,  etc. 

Definition. — A  siHKiific  diseaso,  severe  but  not  daiigerous ;  u8uaUy  dis-" 
tiuguiahed  by  fever  of  sudden  onaet,  iutenae  muscular  and  joint  paiiis, 
and   later  a  ruljeoloid  eruption.     Kndemic  in  some  countries,  it  U8ually 
occure  in  regional  epidemica,  and  aince  originally  recogaised  (1779)  Iiaa 
thrice  asaumcd  pandemic  proportions. 

Geographical  Distribution. — Among  Eaatera  countries,  Arabia,  China, 
and  particularly  India  and  the  island  countries  adjoining,  are  subjecl  to  its 
visitations. 

Epidemics  in  liiiiited  parta  have  occorred  on  oU  aides  of  Africa,  except_ 
the  exti*eme  south,  and  in  Kg}'pt  and  Zanzibar  08pecially. 

In  Km'ope  ita  outbi^^aks  have  been  coufined  bo  Spain,  Greece,  and . 
Slinor. 

Iu  the  AVesteiTi  Hemiapliere  tlie  list  includes  Rermuda,  the  West  Indies^ 
Southem  States,  parts  of  South  ^Vnierica,  aud  even  as  far  south  as  Taliiti. 
It  has  alao  reaohed  Sydney  and  Brial>ane  in  AiLstndia.  J| 

Sporadic  casee  are  reportcd  by  Sandwith  iu  Egypt,  and  aleo  occur  idS 
Arabia,  Zanzibar,  Bermuda,  \Vest  and  East  Indies,  and  Honduraa.    In  some 
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of  tbese  the  disease  vran  apparently  lirat  tntroduced  during  an  epideinic 
period. 

EnoLOOV.— In  suddenness,  rapid  diffuaion,  and  thc  enonnous  propoi-tion  (some- 
times  oa  Krunt  us  fuur-tiCtlis)  attacked  in  a  coruniuuity,  den^ue  has  no  eaual 
oncept  intlupii/a.     Agaiii,  in  dependeiiue  on  teniperature  and  alUtu<Ie  it  reiieuibles 

J'eUow  fever,  which  in  bohip  places  it  has  closelv  preoeded  or  followod,  in  tho 
atter  event  reproduciiig,  according  ta  Smnrt,  the  fe&tureB  of  the  mililer  cases. 

EsMntiallr  a  disease  of  the  tropics,  and  usunny  Helecting  there  the  hot  5«ason, 
itB  ordiuar^  limita  are  given  by  Man»>on  as  Sil"  N.  and  a3*23  8. ;  yet  in  wann 
wMther  cuidemlc^  alway8  checked  by  winter,  have  ext«uded  to  Southern  Eui*o[)n 
nnd  PbiladclpUia. 

CoAst  anu  river  dlstrtcts  and  low  lev-els  tiuSer  far  more  8everely  Uian  inhmd 
parts  and  higli  altitudes,  perfaapB  a  reault  uf  freer  conimunication,  a  po««ibilJty 
8apporte<l  by  tlie  fact  that  towns,  particularly  the  dirty  ovcrcrowded  part«,  U4ually 
proide  the  starting-Doint  and  chief  tield  for  it«  outbreaks.  Additional  evidence 
that  it  LB  communicADle  is  found  in  the  numberlcu  iiutancea  reoorded  of  diroct 
oonveyaace  of  infoction,  the  parlicutar  ]iability  uf  iniiDe<liate  attendant«  on  the 
nek.  and  in  \ts  advanoe  ulong  the  trade  route«. 

An  agea  and  both  aezea,  too,  aeem  eauaUy  susceptible,  and  although  colourcd 
I>eoi>le  have  occanonall^  sunerea  least,  ihQy  evidentiv  poucsa  no  immunity. 

Although  no  organisin  has  yot  bccn  dcfinitely  proved  to  be  tho  caiue, 
M'LAUgh)in  found  in  tho  blood  of  twenty  paticnta,  without  ezoeption,  a  niicro- 
coccus  pcMSf-^ing  uniquo  biological  charaoteristioi,  and  suocv«ded  in  cultivating  it 
in  niedia  and  in  blood  ;  hc  was,  how6ver,  unable  to  investigate  furCher. 

Wliatvyer  be  the  value  of  his  rosearcheii,  the  striking  resemblance  in  mode  of 
spraod  whioh  thc  foregoiag  facta  shov  that  it  beani  to  other  diseajte  of  pfx»%'ed 
PAmitic  origin  btrunglv  buggeut  a  like  cau»e  —  an  organibui  dependent  for  ita 
highMt  actinty  uiun  high  teuimrature-,  I()w  levt^In,  lack  uf  alrspace,  dirt,  and 
ov«rorowding.  One  ciiniiot  dount  its  being  communicable,  but  ita  oecurrenoc  in 
cpidemic  form  nmy  de|>end  upon  these  uther  factore,  a  supposition  favoured  by 
tne  iQiraunity  enjuye<l  lo  ISTI-7i  by  shipti  uf  the  Indian  Sauadrun  in  free  eom< 
niunication  with  infected  port«,  and  by  the  fact  that,  altliougii  actuatty  introfluced 
ijito  »ome,  onlv  isoUted  caaea  occurrod.  Together  wilh  the  sliort  inculiation  (a 
few  hour«  to  nve  dAy8),  it  wou](i  Iargely  expTain  the  chief  argumenta  againat  its 
infectioua  nature,  namelv,  the  lai'gc  proportiun  alniost  simultatkeouKly  attAckedt 
drpendence  on  locnl  conditions,  and  presenoe  of  spontdifi  cases  before  epidemics. 

CuNiCAL  Featurks. — The  patieut  U  often  atucked  witli  ahsolute  sudden- 
noss,  and  aluiost  at  ouce  proetratcd,  but  somoliuioe  iireinonitioua,  such  as 
lualaise,  painful  twLugeit,  ^'ustric  uneaainess,  thirst,  headache,  or  laesitiide, 
preoode  tho  on^et  hy  »orno  houra ;  more  fre^ueiitl^r,  in  MacIeaa'B  opuiion> 
Unrerdfi  the  eud  of  au  outbreak. 

Headache,  severe,  [>erliap8  paroxy8iiial,  and  asaociated  wilh  a  sense  of 
fulnefls  iii  the  skull,  rapidl)'  increaaing  fever,  and  usnall}'  »evere  pains,  ualier 
in  the  attack.  The  first  iiitiination  is  not  infrequeutly  givcn  by  twiuge«  iu 
a  finger  or  el8ewhere,  thence  rapidly  eitending  to  other  p&rts  of  the  body. 

I^ain  and  sense  of  fiductot  in  tlie  eye«,  whibh  become  injectcd  and 
ferroty,  ucliing  in  the  loina,  and  great  8ii»CM]iiil>iHty  to  erternal  air,  though 
nu«ly  detiiiite  uhilla  or  rigots.are  alao  coniplaiued  ot  Tho  skin  in  hot,  with 
ooooBlonal  fugilivo  jH^rspiratioiis,  and  the  facv  »ufTusoiI  wilh  a  deep  tliudi, 
diMppearing  momehtarily  on  prcAsuro,  and  ufuni  attcnded  by  piifly  Bwening. 
Thia,  whioh  is  uot  invariabic,  and  is  iiBuaUy  tnuuient,  eonAtilutoa  the 
itiitial  eruption,  and  ruay  exteiid  ovet  |Mtrt  or  most  of  tho  body.  Wilh  it 
th«  biiccAl  mncoiu)  memlirane  is  fre(|ueiiUy  involved,  reiidcncd,  congmteil.  or 
oven  ntip)Tfi(:ially  iitcc-ratod,  reoitlling  in  Boretieoa  of  luottth  and  tbrodt. 
ThrouglKint  llie  eiilire  illneoB  anorexiA  is  a  prominenl  «ympton),  wbile 
^tric  unetLHii)(<».t,  naiumi,  or  vunutiiig  are  ofton  present,  e8pecialty  after 
tngoition  of  luiHuiUible  food. 

The  tongiie  is  ooatod  or  clean.  with  rod  e^lges  and  imUiiged  [laptlhf,  the 
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bovvolfl  are  usually  confined  and  the  urine  is  8cant7  and  high  coloured,  thou| 
rarel}^  albumioouB. 

The  pulse  ia  rapid  or  little  aSected,  and  the  respirations  are  hurri< 
froiu  pain  and  fever. 

The  teniperatiiTO  rapidiv  rises,  perhaps  as  high  ns  \0'.V^  to  105°  F.  or 
moro,  but  declines  i^uicklj-;    to  fiiid  it  inaintaincd  above  102*  being  in 
l*'ayrer'8  experienoe  exceptional.     Previous  disease,  such  as  malaria,  n]ay 
imiilify  tliis,  like  other  sj-mptoms,  by  increasing  its  severitj  and  persiaien^ 
and  making  it  more  ague-like. 

By  giddincss,  pain,  and  faintness  the  paticnt  is  soon  coinpletely  pn 
tnited,  aud  hia  sutrerin^s  are  iiicreased  by  hia  extiiemo  reatleasness.    N< 
^lostiiro  is  comfortable,  while  every  inovemont  causes  increased  tonnent, 

Marke<i  norvoiis  8ymptoin8  are  raro,  but  convulsiona  occa8ioiiaIIy  mark 
the  onsct  in  children,  and  at  the  estreraea  of  life  resolution  may  be  attended 
by  great  depression.  Iiisomnia,  too,  is  a  comrnon  fealure;  deliriuni  may 
acconipany  high  fever,  and  temporary  losa  of  smeli  or  taste  has  at  times 
been  noted. 

The  paius  experienced  may  be  intonnittent  in  character  and  referred  to 
muscies,  Imuics,  and  jointa.  There  is  often  an  iineAsj  stiffness,  unafiVctetl 
by  passive  movement,  but  aeutely  painfid  on  any  museular  coutraction, 
wor8e  too  after  rest,  and  frequently  conibined  with  a  sense  of  powerlessnes9. 
There  may  1*  neuralgic,  dull,  acbing,  or  boring  pain,  most  noticeable  in  the 
moming,  sometiiaes  metastatic,  and  po8sibly  acconipanied  by  9welliiig  of 
joints. 

Seeond  Stage. — Tliis  first  atage  temiinat«a  after  one  to  three  days, 
gradiially,  or  more  often  liy  eriais,  luaiked  by  profuw  sweating  and  diuresis. 
Bilious  diarrhoea  and  luemoiTbages  niay  also  oceur  no\v  or  earlier,  paiticularly 
cpistaxi8,  which  has  a  jjreat  effect  on  the  headache.  With  fall  or  remission 
of  tenip<?ratnrc  the  pains  abate  and  the  patient  feels  -vvell,  Ihoiigli  debilitated 
and  perhaps  subject  to  "  remindera,"  such  as  lwinges,  anoresia,  languor,  and 
irtitability. 

Third  Stage. — From  the  fourth  to  the  eighth  day  of  iUness  the  tenuinal 
eruption  appcara,  somptinips  attended  by  alight  transient  retiirn  of  fever, 
and  tke  paiua  rccur  with,  at  limcs,  greater  intenBity  Uiau  before.  Tliis 
eruption  isextremely  varialile  and  may  be  flearlatinal.rulieoloicl,  or  urticarial ; 
it  ia  uaually  present  to  some  estent.  Tingliiig,  itcliing,  aud  niuubneaa  of 
the  fingers  often  fore»l»adow  its  appcarance  on  the  palme — its  frefjuent 
starting-point.  It  may  l*egin  there  as  sniall  red  spots,  diaappearing  ou 
pressnre,  which  graduaUy  coalesce  and  perhaps  spread  aH  over  the  body ;  in 
some  caftes  comhineil  with  swelling. 

Though  o;cncrally  moet  profuao  on  hands  and  kneca,  the  face  niay  bc 
first  afiected,  as  in  Chri8tie's  cases;  it  fades  in  order  of  api>earance.  A 
bi*anny  desquaiiiation.  often  triiling,  practically  always  foUows  it  Thia 
iKgins  in  about  thrce  day3,  and  uiay  jiersist  for  several ;  it  is  accompanicd 
in  niany  caaes  by  intolerable  itcliing. 

The  eruption  usuaUy  disappears  in  twenty-fonr  honrs,  though  it  may 
I>ersi8t  two  or  three  days,  and  fever,  if  present,  is  !ikewi8e  transient  and 
voiy  slight. 

At  the  commencement  of  tliia  stage,  swelling  of  the  cervical,  ingiiinal, 
and  axillai7  glands  not  nncommonly  occurs,  if  it  has  not  done  so  before. 
At  Zanzibar  the  occipital  glands  were  alway8  involved.  Tlie  already  noted 
buocal  congcslion  aud  s\velliiig  of  jointa  may  alao  uiake  their  appearance 
uow,  and  rarely,  ptyalis!n,  orchitis,  or  angina. 

Varieties  occur  in  separate  outbreaks  and  diiferent  localitiea,  the  cases 
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difTenng  in  8everily  anJ  in  ihe  i»eriod  of  incitlence,  relative  prominenoe,  or 
even  existence  of  certain  features,  Biich  an  R\ve11itigH  of  joint«  und  gUncU, 
pains,  hn?niorrhage8,  entptions,  or  the  occurrence  of  relapses. 

For  iiiaUnce,  in  Calculta.  in  185;i,  tlie  chamcterisLic  pains  were  in- 
frequcnt,  and  the  buccal  niucons  membrane  vvas  prominently  involved. 

In  inild  casee,  loo,  the  course  niay  bo  very  sliort  and  ali  fi^mptozas 
abeent,  except  porhaps  slight  fever  and  eruption. 

True  relapscs  oocur,  somcLimcs  due  to  indiscretions  in  diet  or  expo8ure. 

Serious  compUcationR,  exceplmg  rare  hypei'pyrexia  and  mild  luliamma- 
tion  of  serons  membranes,  are  hardly  ever  seen  imtess  from  previoua 
disease. 

Sf-qutlas. — \Vith  de8quauialioii  tlie  poins  raay  vanish,  but  in  many  cases 
lhey  pernist  in  one  or  more  joints  and  adjacent  tissncs,  or  perhaps  retuni 
after  an  interval  of  day8  or  week8.  1'hey  often  trouble  the  patient  for  a 
considerable  tirne,  poBaees  many  of  the  fcaturefl  necn  in  the  acute  stage,  and 
are  fipociaUy  liable  to  oocur  in  eldcrly  people.  The  ahouldei-H,  uriata,  laieeB, 
anti  feot  are  the  parts  more  c<immonly  invoIve<I. 

Some  debility,  wilh  anamia  and  anorexia,  is  uaual  after  severe  attackft, 
and  insomnia,  8wollen  elands,  and  furunculosis  are  not  infrcqucnt  seiiuelte. 

DlAGNOSis  is  only  uifllcult  in  sporadic  cases  or  in  the  presence  of  con* 
current  opidcmica  of  influenza  or  yeIlow  fever.  Uamilton  Weet  dcmon- 
Btratea  iUt  resemblance  to  mild  atLutks  of  the  lalter,  which  ho  conaider«, 
however,  distiugiiiahcd  by  ihc  ditlereut  coiirse,  the  gi-eater  fi€tiuency  of 
jaundicc,  aUniminuria,  and  htemorrliage,  and  abscnce  of  the  characteriatic 
eruption. 

From  influcnza  iCs  distinctiou,  at  timca  a  difticult  task,  ia  oidod  by 
infrequency  of  complications,  the  aeaaon  of  year,  and  the  pains,  eruption, 
and  dea^uamation. 

Some  of  these  featni'c*i,  togcther  with  epidemic  prevalence,  dialinguish  it 
from  rheumatism,  aud.  aided  by  geographical  distiibution,  from  mea&Ies  and 
acarlalinn,  while  in  malarions  countriea  blood  cxainination  ia  valimble  for 
doubtful  Bj^oradio  caaea. 

pKWiN08is  ia  a]way8  favourable,  unleaa  in  patient«  alrea<ly  greatly 
debilitated,  but  by  ita  eHects  dengue  may  predispose  to  other  ilhioaa, 
Charlofl  dcacribca  a  rare  pemiciona  tvpo,  witli  crdcma  of  lungs,  cyanoais, 
coma,  and  hyperpyrexia,  aa  oocurring  m  Calcutta. 

Tiuu-TMKNT. — As  the  diaease  muat  nin  its  courae,  tlita  must  be  directed 
towardB  (1)  limiting  ita  difTuaion,  (2)  avoiiUnce  of  complicationa  and  fleqnelie, 
and  (3)  relief  of  8ymptoma. 

Aa  complote  isolation  aa  poaaible  in  cleou  wcIl-warm(Ml  and  ventilated 
roonu,  easuy  digeetible  nutritioiis  diet,  a  aimple  diaphoreiie,  u»i  and 
wanath  for  ali  atoges  will  bcfit  uttnin  theac  cnds.  but  can  rare[y  in  tfiia 
diaeaie  bo  tboroughly  carried  out.  Pui^livea  and  euietica  ahoiiM,  from 
the  diatniflfiing  movement  they  oocoaion.  be  giveii  unty  if  apociaUy  in- 
dioated. 

For  high  tmnpcratnre,  aponfrfng,  or  in  tho  raro  cvent  of  hypeTpyrexift, 
ioe  and  ({tiinine  hypoderuiK-a)iy  ahould  be  mado  uae  of,  while  gaatric 
irritAbility  ia  alIayod  by  ioe  to  auck,  etferveacents,  and  the  uanal  remediea. 
(^uinino  ia  indicated  in  caaeB  oomplicAted  by  malaria.  An  ice-cap  and 
rouBtard  pediluvia  aro  of  valuo  in  relievinc  hoadache,  or  antipvrin  and 
phenacetin  niay  1*  given.  Theae  druga  wiTl  alao  relievo  the  rlieunialic 
poina,  othen«  recommendod  for  tho  purpoae  being  belladonna  and  aalophen, 
while  loc&lly  amall  ainapisma  and  Imimenta  oontaining  chlorofonu  m«y  bo 
Applied.    If  vei7  obetinate,  hovrcvcr,  upium  muat  bc  preacribed. 
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■Warm  batha  and  camphorated  oil  help  to  allay  itching,  while  debilitj 
and  ann^niia  demand  the  administratian  of  stimulauts,  iron,  and  tonics. 
For  the  rheuuiatifi  seijuelse,  tonics,  salicvlatea,  and  potassiiuu  iotUde,  with 
massage  and  faradism,  have  been  advocated.  Complete  cliaiige  of  clmiato 
may  bo  uecessar}'. 

LITERATURE.  — Articlc  "Dengne"  in  tli«  follomng  vrork*,  with  Biblio^iplnr :— 1. 
DAViDttON.  J/if^nc  afutlHMMcs  ofiVartii.  Cliinatet,  189^.-2.  Fatkkk  in  TirentieOt  CcntHry 
ProKtka  of  Medicine. — 3.  HiMiLTOM  V['c«T  in  Loomis  and  TliomaoD's  S}i$t«iH  of  tractieal 
McdiHae. — i.  Masron  in  AUbutfs  S^sltm  o/ Medicine,  vol.  ii. 
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Synonym3.  —  Hydroa,  Duhrmg's  diaease,  pemphigua  pruriginoaua,  der- 
utatitia  muIliforiiiiH,  iucluding  IiL'q>es  gcstationis.  Tlie  alternative  name, 
Hydroa,  appeara  to  thft  \vriter  to  preaeiit  obvious  advaiitages  over  the 
cumbersoine  title  applied  to  thia  diseaae  hy  Duhring,  \vhich  is,  however,  here 
einployed  in  accordanct;  with  general  usag«. 

Dermatitis  herpetiformis  includes  a  large  and  Bomewhat  inchoate  group 
of  vesicnlar  nnd  buUous  skin  cruptions,  liaving  close  relationahips  on  the 
oue  hand  \vLt!i  peuiphigus,  aud  on  the  olher  with  tlie  biilluns  erythcnuit<a. 
It  is  only  \vithin  the  liwt  fifteen  year8  that  the disease,  as  now  understood, has 
been  geoeralIy  recognised  as  a  separate  niorbid  eutity.  Hcbra  certaiDly  ob- 
8en'ea  caees,  which  he  regarded  as  varianta  of  pemphigus,  and  Kaposi  maiu- 
tains  tliis  view  cven  to  bli«  present  day.  Bazin  dinJy  fbrBshadowed  the  out- 
Unes  of  the  group,  while  a  posthumous  pa^^er  by  Tilbury  Fox,  publiahed  in  the 
American  Ai-ckives  o/  DermatGloiji/,  dear]y  ghowed  that  that  distingiiishecl 
author  diatinctly  recoguis«!  the  special  cliuical  featurcs  \vbich  characterise 
the  diaeoMe,  Uiany  typical  exaniples  of  \v!uch  he  had  aGcurately  observed. 
It  is,  ho\vever,  to  I>uhriug  that  the  eredit  is  usuaUy  ascribed  of  liuallv 
isohiting  dermatitis  herpetiformis  from  its  congeners,  and  Lis  aduiinible 
description,  published  iu  1834,  stili  holds  good  to  a  large  extent  aud  almoat 
jnatifics  the  patronymic  nonicnclatnre  frcqucntly  applied  to  the  disease. 
More  recently  Broc^].  of  Pariš,  haa  publiahed  many  elaborate  articleA  on  the 
subject,  insisting  e8peciaUy  upon  the  exi3teace  of  two  aeparate  forma  of 
dermatitis  burpetiformis-— the  aeute  aud  subacute, — but  theae  distinctions 
are  not  admitted  by  Duhring.  Uuna  aud  many  other  wriber8  have  coui- 
binud  to  creat«  u  mass  of  itl-digcsteil  literature,  out  of  ali  proportion  to  the 
practical  importauce  of  the  suojecL,  dwelling  mainly  upon  jjetty  details  of 
little  scientiHu  value,  as  our  knowledgo  of  the  etioIagy  of  the  disease — which 
inust  always  be  the  rational  basis  for  scientific  classiBcation  and  differ- 
eutiation— remains  virtually  an  UDkDowa  thing. 

There  is  mucli  tlillerence  of  opinion  as  to  \vhat  "  types  **  ought  to  be 
included  uuder  dermatitis  herpetiformis,  more  cspecially  aa  to  the  foUow- 
iag: — (1)  hydroa  (vel  herpea)  gestationis,  (2)  impetigo  heri>etiforniis, 
(3j  hydix>a  vacciuiforme,  (4)  HaUopeau'6  chrouic  pustular  dermatitis  in 
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exceulricaUy  progressivc  grou|Mi.  Wilhoiit  entoring  into  any  elaborate  dis- 
cusaiou  ou  the  point,  it  may  be  said  thal  ileramtolugiats  are  uo\v  practica11y 
tmanimous  in  accepting  tho  first  and  in  rejecting  the  three  last  as  foniis  of 
the  disease  under  consideration.  Unua  and  Jauiieson  are  BtroagIy  opposed 
to  bhe  inclusioD  of  anv  fonn  of  skiD  diseose  vrhich  is  oot  eeseutiall^  cbrooic 
in  its  courae,  and  in  tliia  view  the  writeT  fullj  agrees. 

The  "  ijpes "  dcschbed  by  Duhring  are  genemlly  aocepted,  and  are  as 
foUow8: — {a)  The  enjthanatmts,  including  the  urticariai  forma;  (6)  the 
tfMcular,  or  comrnonest  forms;  (<?)  the  huUous;  (f/)  the  papuUtr,  seldom 
extenai\'8 ;  («)  the  pusiuhr,  in  wluch  pustules  are  prescnt  from  the  first,  and 
wluch  mauy  would  clA8aify  along  with  impetigo  herpetiforiuis ;  and  (/)  the 
muUi/orm,  in  which  the  severni  foregoing  typee  co-eiist  With  rcfereooe 
to  typo  (f),  Allan  Jatnieson  hsn  recorded  a  ciiae  in  the  Intej^national  Atlas 
o/  Kare  sl-in  Piseojtea  uhich  prpstnit<^i  fojitiires cotnnion  to  impetigo  hcrpcti- 
tormis  and  dermatiUa  herpetilbrmis,  fonuiug,  as  he  thiuks,  a  coDuecting 
Unk  l3etwoon  the  two.  The  fonner  discaso  being  now  regarded  as  not 
e8aentiuUy  connected  with  pregnancy  or  the  puerperal  stato,  Jainieaon 
thinks  that  its  incUision  under  demiatitis  herpetifonnis  woiild  t«ud  to 
Biinpliry  our  conceplioua. 

Dermatitis  tierpctiformis  is  oaBentiAUy  a  chronic  alfection  ejEteudiag 
over  severni  months  or  yearB,  with  relapsea  and  recurrenccs  at  varyiDg 
intervala,  the  skin  inflainmation  being  a  auperticial  one,  and  the  leaiona 
shovring  a  marked  tendeney  to  "  herpetiform "  grouping,  i.«,  for  various 
veaicles  to  form  cloBeIy  aggregiited  oo  a  common  erTtheuiatous  bas&  In 
different  attacks  the  type  of  the  diaease  niay  vary,  Itthiog,  buroing,  or 
pain  is  alniost  iDvanably  present,  the  tirat  being  the  commoueAt  fonn 
of  drsieBtheeia,  and  often  of  intolerable  intcnaity.  Al)  are  agreed  tliat 
the  disease  is  east!ntiaUy  of  neurotic  origiu,  and  occurs  in  peraons  of  nervous 
temperament,  while  a  certain  proi>ortion  of  its  subjects  become  insane. 
Oddly  enough,  the  geneml  hcalth  in  mild  cases,  or  during  the  etirly  stages, 
is  often  practically  uninipaired, 

SvMlTOMS. — The  onsčl  of  dermatitis  herpetiformis  is  often  preceded 
for  severni  days  hy  loas  of  appetite  and  malaise,  sensations  of  chiiuness  or 
fiashing,  and  constipation.  The  temperature  nmy  be  raiscd  a  degrco  or 
tvTo  bcfttro  the  cutaueoua  eruption  appears,  and  there  is  ofton  conaiderable  pre- 
Uminary  itching  »iju  laione.  After  the  eruption  has  appeared  these  Bymp- 
toms  umiany  increaae  in  int6n8ity,  and  serious  constitutional  Hymptom8  aiay 
occnr,  especinlly  in  the  buUous  and  pustular  forms.  Sueh  cnses  are,  how- 
ever,  certainly  infrequent,  the  ^'eneral  health  being  usuaUy  but  very  little 
affected.  The  rash  is  alwayB  bilnteml,  and  n8ually  fairly  accurately  8yiw- 
metrical;  it  may  occur  on  any  part  of  the  body,  but  is  most  &eqiiently 
obeerred  on  the  llexor  surfaces  of  the  arms  and  wrist8,  on  the  abdomeu  and 
oater  sides  of  the  thighs.  The  lesions  at  first  consist  of  ruae-red  erythe- 
matous  patches  or  Blightly-rai»xi  papules;  thcse  rapidly  ooaleace  to  form 
pljujucs,  whii.-.h  are  often  circular  and  average about  half  an  ineh  in  diuiuet4>r, 
l*hese  cirfular  potchee  or  pla^ues  preeent  a  niflod  red  margin,  and  their  centre 
aooa  becomea  tlatteoed,  deprcased,  and  of  purplish  colour,  the  appearance 
cloaely  resembling  that  of  the  leaious  of  erythema  cireinatum.  Aftcr  a  day  or 
two  vonclos  or  bulht'  fonu  on  the  spreading  margin,  somo  cases  thus  simu- 
UUog  a  her]}cs  irts  (Hallopeau) ;  the  veaiciee  vary  in  size  from  a  millet  seed 
to  a  pea,  or  may  cven  becomo  as  Urge  as  an  inch  in  diamct^^r.  In  rare 
I  buli«  iuay  develo]>  in  ihe  centre  of  the  patcbea,  and  both  hulhi>  and 
rasiclefl  may  form  indcpendcntlj  of  erylhema.  On  the  other  band.  ttie 
Kjthematoas  patches  do  not  nrc«saarily  veticst«  or  bullate. 
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\yiiile  the  eruptiou  is  developing  very  marked  pruritua  is  alniost  ulvvuja 
prescDt,  aod  ephcuieral  urticaria,!  wheals  Hometimes  manifest  themsolves. 
As  the  vesicles  contiuue  to  a^pear,  the  itching  m  euppkuted  by  ieclings  of 
boraing,  pricking,  or  Hctual  pain,  onlj  relieved  by  the  escape  of  the  tluid 
conteots  of  the  Icsioaii;  this  evacuatioa  does  Dot,  os  a  rulc,  occur  spon- 
taneouBlj,  but  aa  the  result  of  the  rubbiiig  or  scratchiog  of  the  imtient. 
The  vesiouUir  contentH  are  iMually  clear  and  scrous,  but  may  become  puru- 
lont.  Coutiguous  veaicles  tend  to  coalescc.  formiug  irregular,  miiltilocular 
bleba,  which  nssume  a  vvitheretl,  puckered  appearance  as  they  begin  to 
dlsapijear.  Fiually  the  eryt!iemtttoiiB  baae  upon  which  the  blebs  originally 
formed  may  disappear,  the  atUToiinding  skln  shoflring  no  aicn  of  inflamuia- 
tion.  When  the  veaiclea  are  small,  and  the  erytheuiatou8  nase  permsts,  the 
1'esemblance  to  herpes  zoeter  is  considerable,  and  many  cases  ro|>orted  as 
bilateral  or  uuivei-sal  2oster  are  undoubtedly  of  this  nature. 

Appciu-auoes  such  as  have  beeu  deacribed  occur  in  auccessive  crope  either 
in  rapid  succeasion  or  at  intervala  of  severa!  \veeka,  but  in  any  givcn  caae 
leaious  of  various  agea  (wheHl8,  erytheuia,  papules,  vesicles,  bulljc,  and  scales 
or  9cabs)  are  alwayB  present  8imultaneou8ly  during  an  attack,  although  ooe 
or  other  elemental  lesion  u3ually  predouiiuatea.  As  a  rule  itching  is  more 
severe  in  the  vesicular  and  bullous  types  tlian  in  the  other  varieties  of  the 
disease,  and  m  the  vesicubir  cases  tlie  interval«  of  (juiescencc  bebween  the 
attacks  ai-c  U8ually  short,  the  duration  of  the  disease  generally  very  protracted. 
In  the  niajority  of  ciises  ouly  somu  iiiaeulur  pigmeutatlon  remains  aft«r  the 
subaideuce  of  the  eruptiou ;  but  in  exceptioual  inatances,  oljserved  by  the 
writer,  minute,  ahaUovv  atrophic  pita,  Iierjtetiform  in  arrangement,  have 
remained  ae  e\*idences  of  former  attacks,  facilitating  diagnosis  in  Rome 
dubioua  cases. 

The  hit.lhus  tyi»e  is  sigualised  by  the  suddenuesa  of  development  of  roimd 
or  irregiUar  teuae  blebs  \vitb  very  little  erythema;  but  uiiuute  veaicles  or 
puatules  and  a  fe\v  papules  are  geueraUy  also  present.  When  the  bleba 
burat  or  ai-e  broken  they  dr^'  up,  forming  yeUowish  acaba  or  crusts,  wluch 
drop  ofV,  leaviug  piguieuted,  putchea.  If  blebs  apj^eur  in  rapidly  succeBsive 
crops,  conaiderable  intiltration  of  the  akin  may  enaue  and  subjective  8yinp- 
toma  may  l>e  ver^'  troublesome.  The  general  condition  may  be  unaHected, 
liut  there  is  generally  a  eertain  amount  of  p)'Texia  with  chilUnesa  and  furrod 
tougae. 

The  viuUiforni  tyije  is  characterised  by  the  coexiatouce  of  the  aeveral 
type8  already  deacribed,  and  is  imdoubtedJy  the  uiost  frequent  and  typical 
foriu  of  dermatitia  herpetiformis.  No  further  description  of  it  eeema 
uece8sary  herc,  but  a  \vord  must  be  aaid  regarding  Hydroa  (vol  heqies) 
gestationis,  i.vliich  by  uuiveraal  conseut  is  uow  regarded  as  a  form  of  dermat- 
itia herpetiformis  occurring  either  during  pregnaucy  or  the  puerperium.  It 
seldom  aplMjars  bcfore  tho  fourth  montli  of  prcgnaDcy,  but  after  that  date 
manifesta  itself  \vith  graduaUy  iucreasiug  frequen[:y  up  tiU  parturition. 
Freah  relapses  often  occur  uftor  delivery  and  throiighout  the  pueri)eral 
period.  lu  some  caaes  aeen  by  the  writer  the  diseaae  tirst  api>eared  t\vo  or 
three  day3  after  delivery.  A  wonian  who  haa  ouce  had  an  attack  of  hydroii 
aa  the  result  of  preguancy  almoat  always  has  freali  attacks,  and  usually  of 
Iucreasiug  intensity  aud  of  earlier  occurrence,  with  each  BucceetUug  preg- 
nancy.  8ubs6quently  relapses  usuaUy  occur  indej)endently  of  preguancy, 
and  the  caae  becomes  identical  in  ever}-  way  vrith  ordirmry  dermatitia 
hcq>etiformia.  The  writer  haa  obaerved  one  čase  of  hydroa  geatationis 
recuning  in  aeven  auccessive  pregnjincies;  the  buUoua  afleotiou  then  became 
prac1;ically  continuous  and  universal ;  the  conjuuctivae  were  involved,  then 


the  mouth  and  ceaophagus  %vere  attacked,  and  finali}'  the  patient  diuil  aftcr 
twelve  fears'  illnoss  trotu  the  ]>erforutioQ  of  ulcera  in  the  Uetiui,  ])resuDiably 
of  the  same  nature  ad  the  skin  lesions. 

The  involvement  of  mucous  membrane  in  dermatitis  herpetiformis  is, 
however,  of  rei?  exceptional  occurrence,  in  marked  contrast  with  what 
obtainod  io  the  bulloua  erjthemata. 

Etiouhjv. — That  the  diaeaae  is  a  ueurosis  m  indicated  by  the  Bevuhty  of 
the  disonlercti  seneatious  preceding  and  aocompaujiug  it,  by  its  pecuUar 
|}an)xy8inal  courae.  and  by  the  cocxifllcQce  of  other  wcll-iiuirkctl  uervous 
8yDiptoms  in  many  of  the  cosea.  It  nianifests  itfielf  frequently  after  eome 
inental  shock  or  emotion.  worr}%  or  nenrous  breakdown,  but  a  oonsiderable 
proportion  of  cases  hare  been  recorded  in  young  adults  otherwise  in  cood 
healtli.  Its  occurrence  aa  the  result  of  prognancy  suggeets  its "reflex "  ongin, 
but  b<5youd  thifl  oiir  kuowledge  of  the  etiologj  of  hydroa  is  as  piirely  hy}K)- 
thetical  a.s  that  of  pemphigus  and  other  bullous  discoses.  No  relatioiisliip 
with  gout  or  reual  oieease  has  been  established. 

MuKuiLi  iVNATOMV  AND  pATHOLOtJV.— In  gecUons  fputn  a  cose  of  Jamiesou'fi  of 

tUo  erytheuiato-vesiL-ular  type  tliere  waA  evidence  of  the  uHgin  uf  the  vesicleii  in  the 

apper  papiiiary  l»yer,  although  fully  formed  vesicles  of  a  l<xniUted  charactcr  were 

-iJjBO  met  vith  in  the  epidenuU  in  cloee  relatioiiship  to  the  hair  fol  licIoK.    ElUol  fotuid 

auociation  belween  the  nweat  duct«  aiid  veHide  fonnation,  nud  lo(»ted  the 

lenoement  of  the  procesa  in  tbe  rete  and  interpupitlarjr  spoces.    Gilchriit, 

liowerer,  believc«  thnt  tlie  upper  Iayor  of  the  corium  is  the  starting-point,  and  haa 
fivuud  no  »ttvrntiuii  in  the  cells  borderlng  on  the  sweat  ducts.  Both  obsenera 
found  »mali  <x<U  iiitiltration  in  tho  conuiii,  whicli  iu  Gilchri6t'8  čase  waB  foand  to 
consifit  liirgely  of  cosiiiopliile  eells  and  thcKo  (uul  aiso  prnctrated  to  a  oertain  extent 
into  the  epidermis.  Lereddu  and  Perrin,  who  tirst  demonstratod  the  abundance  of 
i*oikinophtle  cflls  in  the  serum  of  Ihe  biilhe  and  in  the  IjIihkI  in  dermatitis  herpeti- 
formis, ooiisi«  ter  it  a.jdiaffnosticand  as  diflerentiatiag  tlie  diHoa««  frotu  pempliigus  ; 
thi«  has  be«»n  disputeci  l>y  Neosser  and  maiiy  other  observers.  wlio  nave  found 
eiccen  of  eosinophile  eolls  both  in  the  blorid  and  serum  of  vcnicles  of  oc&ema  and 
pemphiKus.  The  normal  pro|K)rtion  of  these  coJU  is  from  1  to  2  per  cent  of  tlie 
leacocjtes.  Iu  u  cose  of  Morris  aod  Wluttield'a  the  eosinophillA  rose  from  4*9  per 
cent  c»  ali  leuooeytes  present  in  tbo  blood  at  the  cominenceinent  of  the  attack 
to  12  per  cent  when  the  eruption  was  at  its  hcight.  \Vhitticld  found  from  6  to 
15  per  cent  uf  i-osinophiles  in  the  bluod  of  another  ease  of  dermatitis  herpeti- 
fonnis,  and  duuble  this  aniount  in  ono  of  hydroa  gestationia.  In  a  cace  reiMtrted 
by  Uanli«  eosinopliile«  were  present  to  the  amount  of  žft  per  cent  in  the  blood 
and  6-1  per  cent  in  the  lemm  of  the  blebs.  On  the  other  hand,  Dry8dale  slioned 
at  the  Pathologioal  Sooiety  of  London  specimeiui  from  the  bloocl  of  a  cane  of  true 

{»emphiguii  cuiitainin^  <>o  per  cent  uf  eo6inophilo&,  and  iu  whieh  tlio  senun  of  the 
tleba  waa  extromely  nch  in  cosinopbile«  ;  whilo  Peter  oonteudK  tliat  cimiuophiiia 
i«  a  mor«  marked  feature  of  eczema  tlian  of  any  of  the  bullous  diimniers  which 
loiglit  be  ohLssiliod  togethcr  as  iiemphtgua. 

The  occaaional  occurrencfl  of  associated  recorrent  hamio-porph^rinuriii,  as 
ruconled  by  M^Call  Audersun,  iudicales  that  the  underlying  neurosia  is  prohabIy 
of  a  i>aruxysuial  nature. 

DiPFEKENTtAL  DiAONOdis. — Many  autliorities  asBert  that  it  is  uuposeiblfi 
to  diaguoaea  fiist  attack  of  dermatitis  herpetiformis  with  positiveue«,  and 
that  u  linn  diagnoais  can  only  bc  eetablished  ofter  watching  a  ccrtain  number 
of  ncurrenccs.  This  vicw  is  not  endorsed  bv  the  \vritcr*8  exi)crience,  althotigh 
the  value  of  the  history  of  sucb  cases  is  alway8  very  great.  The  Bimilahty 
of  tlie  leaions  to  Lhoae  of  pemphigus  and  erythema  multiforme  may  eaaily 
give  rise  to  orrora  iu  diagnoais,  espociaUy  as  a  history  of  repeated  recurreuces 
IB  common  to  ali  thrcc,  although  in  dtfibrent  dt^reea.  The  blebs  of 
]iemphigus  charucttirinlically  ari«!  u{)ou  hkiu  whicn  RhowH  no  sigu  of 
erythuma  and  are  not  iutcrnungled  with  tho  Hcatterod  uapules,  vcaiclea, 
uid  ptutulet  so  fre<[ueutly  present  io  denuntitis  lierpetifonuis ;   thcy  are 
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usuall)'  large  aiid  show  no  tendenc^  to  herpetifnrni  grouping,  while  the 
aecompan)ing  conslitutional  sj-mptoma  are  generally  severe.  Itx;hing  is 
a  markcd  or  evon  predominant  feature  of  the  discasc  uuder  discussion,  but 
U  soldoin  presolit  iu  pemphigus.  The  therapeutic  test  is  imdoubtedIy  of 
CDDBiderable  valuc,  as  most  casca  of  true  pemphigus  yield  rapidly  to  araenie, 
whioh  hos  do  beuoficial  elVect  iu  dermatitis  hcrpetiformis.  The  alleged 
\Tihie  of  eosiuophilia  as  a  diagiioatic  poiat  has  already  been  referrcd  to. 

Erythcma  inultiruniio  is  an  auuto  discase  nmning  a  rapid  course,  aud 
U8uaUy  with  characberist-ic  loc^ilisation,  often  also  involving  the  buccal 
mucous  mombrane.  Erythema  i*redominate8  ovcr  ve8ication,and  tJie  lesiona 
never  exhibit  berpetiform  gi*oupiug. 

The  Hydroa  vaocinofonue  of  Bazin  (HutehinBon'8  gunamer  pnirigo) 
occura  in  young  persous,  aud  only  in  spring  aud  summer;  its  lesions 
are  confined  to  the  face  and  other  parts  esposoiJ  to  Runtight,  and  tend 
to  dimiuish  with  advancing  age ;  they  leave  iudelible  pitted  scars. 

Impctigo  herpetiformis  presents  many  striking  points  of  distinetion. 
Tlie  pustiues  of  wluch  the  eniption  is  comjrosea  are  minute,  miUai-y  ; 
they  form  little  groupa  which  spread  centrifugally ;  itching  is  generally 
absent ;  the  general  condition  is  grave  from  tlve  Rtart,  and  dcath  generally 
ensues  in  a  few  day8  or  weeks. 

Vesicjititig  urticaria  iiiay  also  give  riae  to  some  doubt  as  to  diagnoais; 
but  it  almost  alway8  occura  in  children,  and  the  coucomitaut  phcnomena 
readily  distingnisli  it  from  derinatitis  herjietiformis- 

Hallopeaua  chronic  pustular  dermatitis  iu  exc©utricaUy  progressive 
eroups  is  a  very  rare  disease,  ali  the  recorded  cases  having  beea  obfiOT\'ed  in 
St.  Louis  HoHpital,  Pariš.  It  appears  to  be  a  locjtl  pus  inoculation  of 
intenee  eeverity  lejidin"  to  deep  involvement  of  the  ekin,  which  l)ecx>nic3 
mudi  Ihickened  and  tuugiilea,  A  caae  recorded  by  Wickhaiu  seeuis  to 
8liow  tliat  this  condition  niay  supervenfi  as  an  epiphenomen  iu  cdsea  of 
I>uhring'8  disease. 

The  pointa  of  differentiation  from  herpea  or  any  form  of  "  eczenia  "  have 
iHjeu  Hutliciently  dwelt  upon  in  the  prec«diug  portions  of  this  article. 

PuOGNOSia.  —  Although  the  general  healtli  may  in  many  cases  of 
dennatitis  heq>etiformi8  be  but  little  aflk^tcd,  the  favourable  prognosis 
attaclied  to  tlie  disease,  and  conaidere«.!  liy  Duhriug  as  one  of  its  salieut 
fcaturcs,  is  f*ir  from  boing  entirely  justified ;  the  records  of  fatal  cases  are 
now  by  no  means  rare.  The  disease,  as  a  nile,  ceases  ajiontarieonslj  rather 
than  as  the  resulfc  of  trcatraent,  after  lasting  for  mauy  nionths  or  jears ; 
or  a  fatal  result  may  eusue  from  exhaustiou  or  septicieuiia.  Geuerally 
Bpeaking,  the  erythcmnt.ou8  forms  and  thosc  connectod  with  pregnaucy  are 
the  moBt  benigu,  while  iu  Iho  buUous  uud  pustular  forms  the  prognosis  is 
more  grave. 

TliKATMENT. — General,  ratlier  than  loeal,  trcatment  must  be  relied  upon 
iu  the  čase  of  dermatitis  herpetifomus.  The  patient'a  mode  of  life  muat  be 
carofully  rcgulated  and  ali  worry  and  anxiety  uvoided ;  hence  probably  tho 
advautages  derived  from  a  8tay  in  some  quiet  country  spot  cr  al  a  epa,  eilher 
British  or  Continental.  The  best  of  these  are  probably  Han'ogate  or 
Stralhpetfer,  Clastein,  Kissingen,  or  Schintznach.  The  diet  luust  be  ample 
and  nutritious,  but  non-stimulating.  Alcohol  is  cortainly  deleterioua  in 
most  cases  aud  tenda  to  increaae  itching ;  tho  moderate  uae  of  tobacoo,  on 
the  other  hand,  appeara  often  to  be  distinctly  useful.  MUk  ia  ©xtremely 
valuahle  as  a  food,  and  if  wcU  supported  should  be  taken  in  considerahle 
quantitie8during  the  day.  Conatipation  uiuat  be  carefullyguarded  against; 
it  is  best  oombated  by  aperient,  bittcr,  or  sulphuroua  ivutcrs  taken  tirst 
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thing  in  the  morniog.  and  preferably  wftrmed.  Tlie  vulue  of  arsenic  has 
bt^u  rarinusly  CBtiuiAted;  Hutchinscm  rockona  it  as  higli,  but  tUis  is  not 
the  opinion  of  the  writer  nor  of  the  nnijority  of  dermatoIogUts.  \Vhen  the 
eruiition  is  in  ita  early8tagea  it  is  certainly  iigi^avated,  like  manyother 
skin  aflTectioDS.  by  arseuic.  but  when  on  the  wane  it  may  perhape  be 
boncfited  by  the  drug  cautiou8ly  administcred.  Arguing  by  analogy  it 
also  seems  prulmble  that  \vheu  adiuiuistered  betweeu  thu  uttucks  araenic 
nmy  tt-ud  to  diuiiniah  the  teudeucy  to  rulupses.  In  aimilar  ciiT^umstances 
BuiaLl  dosos  of  iodido  of  ^»tasaiani  s«ciu  sometimes  ust^ful.  In  some  coses 
quinine  in  fuU  doses  is  certainly  beneficial.  Crocker  recouimends  the  use 
of  fuU  doses  of  bellodonna,  beginning  with  fifteen  minims  of  the  tincturo, 
and  increasing  it  to  thirty  miuiuis  tliree  tiraes  a  dav.  Anv  evidences  of 
a  gouty  tendency  must  be  treated  by  dieting,  alkaliea,  and  diuretics;  it 
is  in  such  cases  that  baths  are  of  spodol  serv-ice.  To  control  itching  no 
drugs  are  more  valuable  than  phenacetin  and  antipyria  in  full  do^m.  There 
is  uo  valid  objection  to  the  use  of  chlonil  und  broniides  to  obtain  sleep, 
but  morphia  is  decidedly  contra>indicat«d  as  tcnding  to  increase  irritation. 
A  prolonged  warm  bath  at  bedtime  containiug  sulpliate  of  potassium 
(.%ii-5iv),  Lorax  (Siii),  bicarbonate  of  soda  (^v),  bran.  linseed,  or  aiz©  (2  to 
3  Ibe.),  io  30  goUons  of  watcr,  with  or  without  a  httlc  liquor.  Carbonis 
detergena  ofton  alleviutes  itcliing  and  procures  a  good  nights  sleep. 
Constant  rest  in  bed  is  in  itself  beneticial,  probabIy  by  socitring  comparative 
uniformity  of  temperature. 

Locally  Duhring  warmly  recomtuends  sulphur  ointment,  and  his  opinion 
is  endorsed  by  Stephen  Mackenzie ;  il  uiust  be  vigorously  nibbed  into  the 
skin,  the  vestcles  and  blebs  beiog  riipture<1.  Ichthyo1  bas  been  vanulj 
odvocatod  in  some  qaarteTS ;  intoma)ly  in  6vc-grain  dosea,  either  as  oapsole 
or  pili,  increoaed  np  to  twcnty  graina  or  more  tliree  times  diuty,  it  is  really 
of  service.  Its  disagreeable  odour  renders  it  aeldom  tolerated  in  this  country 
fts  an  extemal  appUcation.  It  may  be  painted  on  in  aqueou8  solution  from 
5  to  2S  per  cent,  or  upplied  as  u  dusting  powder  or  ointment.  The 
follovviug  fonuuhc  are  couveuienC: — 

9    Ichlhyol,  gr.  xx, 
Reftorrin,  gr.  x. 
rulv(<ris  aiujlL 
Magumii  cttrbo»alts>  U  Ssa. 

MlftC«.    Fiat  pulvis. 


n    Tchihvol 

CAmptjoria,  U  gr.  x. 
Oloi  ainygdal«!  dulcis,  ^. 
Adipis  lam^  Sj. 

Misoe.    Fiat  uiiguentom. 

In  tlie  erytheniatou9  form,  whou  few  or  no  vemcles  are  preaent,  dreasings 
fKHiked  in  the  fuUowing  are  useful : — 


&    KawrctDj  gr.  vij. 
OIyoeriiii.  "i  xx, 
Spirit^ft  colonieRua.  Sj. 
Spiritum  vini  reetincati,  wl  Sj. 


Misce.    Fiat  lotia 


Thi)!  n-riter  has  fonnd  nothing  more  uM.-fiil  than  u-eak  Ie»d,  tar,  carbolio 
or  nnphlhol  lotinns,  but  somctimee  oily  applicatiuua  coutaining  Ihcse  druga 
■n  more  grateful  to  the  patient. 

UTE&ATURB.— l.  Tilpi*ut  Vox.     "A  Cliniod  Stutljon  H^ilraft."  |MMthuin""-  <-^'-^r  in 
Amšfimm  Jrtkiw$  ^  Dšrmatatoffj/,  vol.  ri.  ISM.  p.  16.— X  Dt  uuinO.     "Dvn  Nr- 

p«tifonnU,"  Jtmnal  jinur.  Mtd.  Aum.  Aagiut  SO.  1864,  ftnd  Tuioai  nbM-i '  '*, 

MT«ute«ti  ur  wtich  ir«  pubUiht«!  in  TVonj.  «/  A«v  8)/dnAam  Soc  vol.  liS,  Hiti,  |n  17B 
rt  $$q.—a.  RAWLifrE  CRj»i^KKit.  "Hydro»,"  HrU,  MM.  Jtmrm.  )Ut  22,  ISM,— 4. 
Baocq.     "DonnatiU  Horp^tifoim«,"  AnnnUa  Ar  drrm.  it  d*  »}fp\.  Mtt«*  I,   voL   ii.    1884, 

F.    1  :   »od   Tol.   ix.   Mriea  3,    jm,    849,  MS,   with    full    l>il<1io|;TmiiW  of  H.   gMUtionU.— 8. 
AMiKioit,  Allak.     "DtnnftUtM  FlcrpetirormU,"  Britisk  Jtmrmai  <(/  Dtnm.  to).  x.  18M, 
pp.  73,  118,  wlth  (Umumuhi.— 4.  KoDKNncAL.  Ottu.     '*Uri»«T  d«r  gvc*iiwlitlgttn  SUnd  ii«r 
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LcliTB  vou  riimplii^uii,"  Transaetiona  o/  Fi/tA  Conffrttt  of  the  German  Ikrmatoh  Soc  18W, 
p.  34,  with  diiKUssioD. — 7.  ImiAMK  and  LedkehaMN.     "  Dcrm*titi3  Ucn>«^i'<>r™i>>"  Aiu> 

5iti's   Jrckiv,  1S02,  p.  381.— 8.  VtiSA.     Butopaikologtf  of  DitMtet  o/  tke  Skin^   traiul.   br 
ionnati  Walkcr,  ISM,  p.  140.— 9.    Mackekzib,   STKmKN.     "  Uenufttitu«  Hcrpetiformis, ' 
HritiA  Journ.  o/  Derm.  vol.  v.  1893,  p.  1. 

ILLUSTRAT10K&— 1.  Atlaa  of  Muicum  of  St.  Louit  ffotpital,  Pins,  EnglUh  editioa 
(Rebmui},  1S97.  Plates,  2  a.nd  10  (TeDueaoa  and  Hallopcau).- 2.  KADCLivrn  Ckockbk. 
Atla*  of  Disfasa  of  Shin  (Feutlattd),  voL  i.  FlaUs  20,  21,  2'i.— d.  &UCKKVZIK,  Stcj>hen. 
Brit,  Journal  of  Ikrm.  (Leuut),  vol.  v.  180S,  p.  1. — t.  Jauizaon,  JLllan.  Internati 
Atiat  of  Rare  Skin  DUtases  ( Vosa),  toI.  xiu. 
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Dermatitis  Repens. — Dfjinition. — A  spreading  dennatitis, 
muaUj  foUowiDg  iDJuries  and  comrncncing  alniost  cxclusively  in  the  upper 

extrGiuities. 

There  is  gencrally  a  hi8tory  of  an  mjury  to  the  ekin  of  some  part  of  the 
hand,  tliough  oftcu  the  mjury  may  be  so  Irivial  thut  iU  otcurreuce  may 
have  to  be  carefully  inquired  for.  Veaicles  or  a  buUa  develop  and  rupture, 
reeulting  in  completo  donudation  of  ali  the  upper  la^ers  of  tho  cpiJcnuis, 
the  Burface  being  intenael/  red,  and  oozing  a  clear  or  turbid  fluid  from 
numerouB  pointe  on  the  surface.  The  deniidatiou  estends  peripherallj'  by 
the  epidermis  at  the  border,  being  undcrmined  and  niised  up  by  exudu- 
tion.  fonning  a  sodden  ragged  coUar  which  can  be  readily  cut  away.  but 
nevertheless  extcnsion  coutiuues,  and  the  diseose  may  travel  ali  up  the 
first  afiected  limb  or  stop  sliort  at  aay  point.  Less  frequenlly  it  extend8 
across  the  truuk  to  the  other  extremity  or  rarely  ali  over  the  I»ody.  The 
part«  firet  afiected  may  heal  filowly,  leaving  the  skin  inten8ely  red  and 
tender.  The  eitcnsion  may  l)e  very  9low — J  to  ^  of  an  inch  a  wcek — and  drag 
on  for  many  months  and  even  for  year8,  or  the  extension  may  be  at  a  much 
more  rapid  rate.  The  8eusory  ^maptoms  are  burning  and  tension  ralher 
tlian  ituhing,  and  uftor  healiug  great  und  [jcrsistent  tondemess. 

A  eloBely  alhed  uouditiou,  if  not  a  mere  variant  of  it,  are  the  caseB 
de-scribed  by  Haltopeau,  under  the  tille  "  Acroderniite  continue,"  and  by 
Fr6che  and  Sto\vers,  \vlio  acknowledge  their  reseuiblance  und  alliance  to 
dermatitis  repens,  while  Hallopcau  considers  them  separate  affections.  The 
actual  lesions  of  the  skin  on  the  extremities  are  praGticaUy  identical,  but 
Hallopeau  attaches  iuiportance  to  the  foUowing  diflerencea.  In  Dermatitis 
rejjens  the  disease,  if  it  extends  heyond  Ihe  hunds,  does  so  by  direct 
exten8iou  of  the  border,  while  in  Acrotlermatitia  it  is  by  the  foriuation  of 
fresh  foci,  and  the  large  nroas  are  formcd  by  their  coalcscence. 

In  aci-odermatitis  there  is  no  permaneut  healing  of  the  older  disea&ed 
areas,  and  the  cases  go  on  for  year8  w:th  little  or  no  improvement.  The 
nails  are  damaged  and  may  be  slied  and  the  oral  muoous  membniue  may  be 
utTectcd.  An  autecedcnt  injury  has  been  preseut  in  some  but  not  ali  of  the 
caaea. 

Patkogeiiy. — The  theory  most  coneouant  wit!i  the  clinical  facts  ie  that 
there  ia  a  pcripheral  ncuritia  wnth  Becondary  microbic  invasion  of  the 
damaged  area,  but  Hallopeau  only  admits  the  microbic  origin  of  aeroder- 
matitis. 

DiagnosU. — Eczema  is  the  disease  for  wliich  dermatitis  repens  was 
mistiikeu  until  ditTerentiated  by  the  author.  The  dilTerences  ure  the 
exteamon  at  tho  periphery  by  the  constaut  Huid  exudation  imder  the 
border,  wltich  foriii.s  a  well-defined  margin.  The  peraisteuce  of  the  lesions 
for  long  perioda  \vitii  8low  but  constant  exten8ion,  and  the  difficulty  of 
healing  the  denuded  surface  as  well  as  of  checking  extension,  and  the  rarity 
of  the  formation  of  fresh  foci  of  disease  far  away  from  the  original  area. 
Further,  for  a  long  tirne  the  afiection  is  liniited  to  one  extremity. 
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Trfatmrnt. — The  disease  is  veij  refractory  to  treatment  vvhich  need 
ODly  he  lociil.  The  most  succcesful  pUu  has  beco  to  cut  away  thc  undcr- 
luioed  epidermJB  border  aad  paiut  ou(»  a  daj  for  ten  dayB  with  a  teu  per 
cent  Holutioa  of  permunganntc  of  potaah.  The  conatont  applioation  of  llnt 
soaked  in  lactate  of  lead  lutiou  (Lig.  Plumbi  Subacet,  2,1  Lactia  .^ij.).  has 
also  t}ecn  BUoceaafuL  Hallupejiu  (liLinta  uith  a  strung  solution  of  nitrate  of 
ailver,  but  tbe  autlmr  tiua  uot  had  a  good  reault  with  thia.  and  Halloi)eau 
has  oiily  ha<l  aiiielior.itioa  and  never  a  detioite  cure. 

LITKRATCRE.— D«rnuiUU«Bw«iu:  1.  RADcurra  Crockbb.  Tntts.  fntemat.  Cong. 
lirrntn/.  Vimiiin.  18f»;i. — 2,  5ruwKit«.  Brit.  Jouru,  Derm,  vol  vili.  18Ud,  p.  I,  oolonrvd  plftto. 
Lm  AcnMUnaitei  CosUdom  :  1.  UxLLormxo.  J2mM  giH4raU  tU  eli»*qu4  a  d*  tkti%kpnUiqu«, 
Feb.  ISil,  1898,  vttb  nferuiOM. 
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Casis  of  dormalitifi  from  theee  causes  arise  &om  ono  of  tlireo  circum- 
Btanoea: — (1)  Krom  the  purHuauc4!  of  some  employmeut  whicli  fixpoacs  the 
patient  to  the  action  of  the  Doxioiia  agent;  (2)  From  the  accidental 
expo6ure  of  the  jMtiont  to  somesnch  agent;  (3)  Feigncd  entptioaei 

Puttinf*  atdde  for  one  moment  tboee  snbstances  which  are  auoh 
powerful  irritaotB  or  corroeives  as  to  cause  a  practicallr  immediate 
destructiOD  of  ali  tiasues  vitb  which  they  come  into  coutact,  there  aro 
some  points  of  interesi  common  to  Qearly  ali  the  irritants  of  the 
Bkiu  aa  rcgurds  their  aclion  in  produciug  a  denuutitia.  The  tirat 
^leciiliar  poiat  in  counection  vnth  occu|uition  nr  accidental  dermatitis  is  the 
vuryiug  degree  of  8uscoptibility  found  in  differont  i>eople.  Thus  to  poisons 
wliich  oct  with  the  greatest  severity  upon  some  persons  others  aiay  be 
partiallv  oreven  conip)elely  iuimnne.  Whiterelate8  thecaseof  achildof  stx 
vears  old  who  died  from  the  effects  of  severe  ivy  poisoning  produced  bj 
Iiaving  bia  akiu  rubbed  while  wet  by  the  hands  of  a  boy  who  had  bcea 
routittg  up  plants  of  the  poisou  i\'y.  Tliia  čase  ia  rendered  stili  more 
remarkable  by  the  fact  that  the  boy  bad  previ(>uBly  vrashed  his  hands 
thoiTiughly.  under  supennsion,  tirat  with  hot  soap  and  wator,  and  aftenrards 
with  vinegar.  Tho  boy  who  had  been  workiDg  with  the  plants  bad  a  fuU 
and  apiMirKntly  pcrmanent  immunity  to  the  poison. 

SeooDdly,  aoue  (»ersons  who  are  more  or  less  soaoeptible  to  the  irritant 
at  first  may  be  variouslj  affected  on  prolonged  exposure  to  its  actiou, 
beooming  aomotimes  immime  to  its  effects,  or  sometimes  more  susoeptible. 
In  tho  sccond  caso  it  is,  of  course,  imperative  thitt  the  injnrious  occiq>ntion 
\>f  entirely  given  up  for  a  time,  aud  if  aftt^r  a  complet«  recovery  the  pationt 
returns  tii  hia  t'iiip]oymunt,  he  may  l)e  attacked  agaiii  cither  at  ouco  or 
after  a  loog  puriud  uf  tmmunity.  For  convenience  of  deacription  the  forma 
of  dermatitis  niay  be  divided  into : — 

(1)  Cormsioo  of  the  skin  vrith  formation  of  slongh.  due  to  vcry  active 
chemical  substanoca 

(2)  Acute  intlaramations  of  the  skin  uimaUy  r«aembling  acnt«  eozema, 
hut  in  mitno  inat^incva  riuitncted  to  an  urtioariol  ocdema. 

(3)  Chrnniu  forms  of  lumple  dermatitis  which  are  i|uite  indislingnuibable 
from  chrouji:  eosema. 

(4)  More  or  leas  characteristic  eruptions  not  resombUng  ecMroa. 
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I.  The  agenta  producing  deruiatitia  of  thia  varietj  are :  The  etrong 
mineral  acids  and  the  cavistic  alkalies,  and  some  metalUc  Ralts.  mioh  as  ziuc 
chloride,  etc.  The  contiict  of  aucli  compounds  with  the  skin  is  usually  the 
result  either  of  accident  or  design,  eiuce  it  is  obviouslj  impOBsiUe  that  anj 
emplojTuent  could  be  followed  which  entailed  constant  esposure  to  the 
action  of  Hucli  destructive  Bubstancea  In  the  oase  of  the  acids  the  effects 
are  U8UHlIy  more  ciToimiscnl>ud  than  in  Ibat  of  the  caustin  alkalies,  owiug  to 
the  Cact  that  lliey  ali  cauu;  ii  coagulation  of  the  tiesue  albumins  aud  so  are 
more  or  lesa  seU-limited.  In  ali  cases  the  result  of  the  action  is  to  cause  a 
slough  surroundcd  by  an  arca  of  intense  intlammation.  After  Heparation  of 
the  alougli  au  nlcer  of  varjing  extent  and  Bize  is  left,  whicb  is  usuallj  8low 
to  heal,  and  haa  a  special  tendcncy  to  leave  an  hrpertrophied  scar.  The 
reaction  of  the  slough  ia  naliiraliy  iuteDsely  acid  where  caiiaed  by  the 
action  of  the  strong  acida,  and  in  tbe  oase  of  nitric  and  sulphuric  has  a 
yollow  colour,  more  prouounccd  in  the  caae  of  the  furmer  than  the  latter. 
The  elough  left  by  the  action  of  the  cauatic  alkalies  is  of  a  less  liard  consist- 
ency,  and  ia,  of  cuurse,  atronglj  alkaline  in  reaction.  The  colour  is  UBuaIly 
of  a  dirty  grayish  whit©. 

Treatment  should  be  directed  towards  the  free  dilution  of  the  poison  if 
seen  early  enough,  and  the  neutralisation  with  a  substance  of  tlie  opposite 
chemical  reaction.  After  separatitm  of  ihe  sluiigli  the  reaulting  uleer 
should  be  dressed  vrith  some  blaud  ointment,  sucli  aa  Liat«r'8  boric  acid 
ointment. 

II.  The  agenta  cauaiug  acute  dennatitia  of  the  second  class  may  be 
divided  into : — 

(a)  Aidrnal. — JeIIyfi8h  and  allied  speciea,  hairy  catcrpillaraand  stinging 
insects,  such  aa  horneta,  waspB,  bees,  etc.  wbich  ali  cause  eruptions  of  the 
urticarial  t)ije.  The  ailk  Jn  eocoon,  which  causcs  an  irritablo  eczeraa-like 
eruptiou  on  the  handa  of  tlie  wiuderB,  and  cantliaridea,  wluc}i  cauaefl  bullie 
if  in  strong  conceutration,  or  a  jjecnhar  pustular  eruption  with  hard  papules 
if  conatautly  repeated  in  weak  streugtha. 

(J)  VefjHahU. — Rhus  toxicod(indron,  venenata,  diversiloba,  and  vemici- 
fera,  tlie  firut  tliree  geuerally  accidental,  the  laat  octuirring  in  the  procesa  of 
the  manufacture  of  japanese  lacquer,  and  occasionally  in  the  handling  of 
the  finished  article.  Primula  olxtonica,  cheny  laurel,  aucuba,  arnica, 
juniperua  aabina,  ataphiaagria,  capsicum,  piper  nigra,  oil  of  croton,  mustard, 
turpentine,  and  thapsia.  The  alK)ve  list,  which  doea  not  prelend  to  contain 
the  name  of  every  vegctable  substance  cauaiug  dermatitia  occasiou- 
aUy,  includea  those  tliat  are  most  like]y  to  be  met  with  in  practiee.  Be- 
sides  tliese  there  ara  many  members  of  the  family  Urlicaceai,  as  inatanced 
by  the  common  stinging  nettle,  vrhich  produce  an  urticarial  eruption. 

(c)  Chemical  Cuvipound^.  —  Certain  aniline  dye8,  as  found  in  cloth- 
ing,  eaid  to  be  due  in  e%ery  caae  to  arsenic  as  an  impurity,  but  probablj 
often  due  to  the  mordant,  which  may  be  arsenic  or  potasaium  bichromat«. 
In  thifl  connection  it  niay  be  mentioned  that  a  very  severe  eruptiou  wa8 
found  on  the  anus  of  some  \vorkmen,  and  traced  lo  the  presenue  of  zine 
chloride  iu  the  clothing.  Aiitimonial  salts  cause  an  acute  papulo-pustu- 
lar  eruption,  but  this  is  not  often  met  with  now  except  in  the  čase  of 
feigued  eruptions.  Toilet  articles  and  cosmetica  have  beeu  not  iufrw|ueutly 
found  as  causcs  of  an  outbreak  of  eozematoid  eruption,  especiaUy  hair  dye8 
which  contain  pyrogallic  acid  or  nitrate  of  ailver.  Neisser  traced  aeverul 
casea  of  obstinate  ec^cma  of  the  lips  to  the  use  of  a  dentifrice  coutajuiiig 
many  aromatica  aud  some  salol  Pyragallic  acid  is  eometimes  also  the 
cause  of  eruptions  on  the  hands  of  photographers,  but  as  they  are  often 
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ImiuUing  nuiacrous  othur  choinioiilH,  it  is  ditticult  to  find  out  exaotly  tbe 
ctiuse  in  any  giveu  iuatauce.  Pheuyl  livdrazin  has  ]ately  tteeu  fuiinil  hy  a 
ohenii8texj*riiDeDling  with  it  to  give  riae  to  a  very  acute  veaicular  eruption 
reflembling  eczema.  I.Astly^  inADy  substances  used  in  Hurgiuil  drcsung  nre 
apt  to  cause  acuto  dennatitie.  sucli  ure  iodoform.  carbolic  acid,  and  coUodion, 
^'bich  last  soiiietimuti  cnusat  liliKlors  whenn'er  npplied. 

(rf)  Phy»ieal  Agenries. — X  ray8  (nee  "  X  Ray8  "), 

Tho  eruptioue  belonging  to  this  clans  fall  into  two  8nbdi\nsioD8,  namely,  the 
urticarial  or  ittdeuiatous  and  the  tniti  infl)iiuniatary.  Aa  t^'ve3  of  each 
respeotivelv  the  lemon  produced  by  the  common  stinging  nettle  and  that 
produoed  by  ooe  of  ths  poiBunous  planih,  Khus  toxicodendjuu,  will  be 
doaoribed. 

A  The/ornur  nco<ls  onlr  tb()  fthortcct  notice,  as  the  ra&h  is  ahuoet  al wajs  guite 
cvnnescent  in  cbanictor.  Tt  must  not  bc  forgotten,  however,  that  in  tb6  čase  of 
soiiicuf  tlie  tropical  pUnt^  the  ellects  aro  niuch  more  lasting  and  aerero,  aod  that 
with  suiue  of  the  jeUylibhcs  eruptiona  have  ocvurrcd  wliich,  althougb  beginuiog  as 
urticaritL,  cikIim]  with  gangrene.  The  K^oiptoinu  of  the  urticarial  clsjut  are  tnen, 
first.  shnrtly  aftnr  tho  contact  with  the  poisonouit  body,  a  circiiniiicrihed  hyperamia 
of  theimtat«d«potas80ciatiHl  withshai-pburning;.  In  a  fevtriuonienU  there  occura 
aii  eKUflAtion  of  serum  into  the  hyperi!eniic  areo,  with  the  result  that  a  pinltish 
sweUing  i^  produreiL  whtch  ctianges  to  a  yeltowiftli  white  as  tbe  t^nsioa  in  the 
a*dematous  papulc  is  gmdually  nuBCcl^  and  tlie  capillarics  are  closnd  by  tho 
KUrrtHinding  pressure.  After  romaining  in  this  stat«  for  Bome  time,  usuHlly  about 
half  an  hour,  tbe  cxuded  Humm  becomes  gradual1y  reaboorbed,  and  nothing  reiuaios 
but  a  slight  passive  hjpenemia  to  mark  the  sput  vbere  the  reaction  occurred.  li 
the  lesion  is  aituat«d  on  some  spot  where  ttie  subcutaneous  tiasue  is  very  looee, 
suuh  as  the  er«lid  or  scrotum,  tne  8W(!lling  in  apt  to  bu  very  much  greatcr  and 
iuay  CDinptetely  cloee  the  eye.  Trratmetit  corisisU  in  the  appliciition  of  cvaporating 
lotioos  if  the  iNuii  is  v«ry  severe. 

B.  The  acuU  eeumatoid  cUrmoHHs  commenoes  as  a  Incal  hypcn»mia  or 
ervthtjrnn  of  varjring  extcnt  Compared  with  the  erytheniutnu8  8tage  of  bo- 
called  idiopathic  eczema  tliis  traumatic  erythema  wi[l  be  genemUy  fonnd  to 
be  uioru  brilliant  in  colouhng  and  more  acute  in  onset,  thus  resembling 
etTsipelaH.  In  aonie  casee  the  diseose  niay  go  no  forthcr  tban  thia,  the 
hjpersemia  Hubsding  after  a  few  houra,  and  learing  nothin^  bchind  but  a 
aught,  TcUoniah  diacoloration  due  to  diapedeaia  of  red  blood-corpuaclea,  to 
be  followed  by  un  insi-^nilicaut  deaquamation  of  the  damaged  epithcUmn. 
K(xre  frequeutly,  howcver,  the  hyperQ8mia  is  rapid]y  foUowed  by  serous 
exudation  into  the  coriuui  and,  later,  into  the  epidermia  itaelfl  Thia  ia 
fihown  cUnically  1iy  a  rnurked  thtckcninf;  and  svelUn^  of  the  skin,  accompanied 
by  obliteration  of  tiie  nonual  fold«,  uud  Iiy  a  8lighlly  translucent  Hpi)earance 
in  thoM  situHtious  where  the  skin  is  thin  and  tbe  subcutaneous  tissue  looee, 
sucb  aa  tbe  erc-lidit,  [lenia.  and  acrotum. 

Aftvr  thu  vxudation  of  serum  haa  gone  on  for  a  certatn  tirne  tlie  lluid 
begins  to  imrn  upvurda  into  the  epidormis.  distending  the  int^nu^Hiilar 
canalfl,  nipturing  the  conDCvting  pricklea,  and  pusbing  aside  tho  (v^IIr  of  the 
mooou«  Uyer  »o  a«  to  form  uniul  vesioular  oaTitiofi  Moat  of  thn  venoles 
thus  fonned  bomt,  eitfacr  fVam  prcMure  of  ibe  oontained  fluid  or  from 
cKtemal  Tiolflooa.  Tbacondition  then  faund  ifi  nue  of  intcnitelv- inflamed 
ikin  oovered  aoly  br  tbe  moi^t  hivers  of  tbe  epidermiji  and  frwly  pouring 
out  a  Btraw-colourc(i  fluid  which  driea  into  gumnjy  cruata  on  tho  surfaoe. 
If  the  akin  b«  no  fnrtber  eipnned  to  the  Jiction  of  tho  irntimt  the  csudation 
of  fiuid  gniduAUy  (bminiahiM  until  it  cuaaes  altogcther,  a  qcw  honiy  Uyer  is 
formed,  and  tlie  Mirfiu-i*  gnidiial1y  roturn«  to  the  nonnal  Frequer)t]y  tho 
exudatiou  into  the  muooua  hiyur  ia  ho  rapid  m  la  niiMi  the  boniy  biyer  in 
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Urge  areax,  and  thcn  liulUc  are  the  result,  or  in  other  caaes  where  the  irrifcant 
causes  a  marked  emigratiou  of  leucocyto8,  the  vcsiclea  may  become  qaite 
cloudy  and  piirulent,  nottibly  ho  iu  the  cascs  ot*  aDlimomul  salts  and 
croton  oil.  In  some  Ciuw8,  agaiii,  Ihe  iuflammation  may  become  bo  iuteuse 
as  to  cause  death  of  the  tissues  of  the  papillary  layer,  in  w!uch  caae  ulcera- 
tion  wiU  toke  pliice,  and  the  disease  can  only  terminale  by  the  formation  of 
a  8car.  This,  it  ehould  be  noted,  however,  is  by  no  meaos  a  frequent  occur- 
renue  in  the  acute  eezematoid  forma  of  dermatitis,  but  is  much  more  often 
found  in  the  more  chronic  casea  of  irritation  by  some  acti\'e  chemical  agent. 
Ab  regards  the  duration  of  t!ie  acute  forma  of  dermiititiH  no  exact  tirne 
limit  can  \>e  given.  The  effects  of  the  VK>i»on  may  be  Umited  to  a  elight 
and  ovanescont  rcdncM  \vhicb  passos  off  wilhin  a  fow  houra,  or  tliere  may  be 
considerable  exudation  willi  vesicle  formation,  in  \vhich  caae  recovery  \vill 
be  unlilcely  to  be  complete  in  lesa  than  a  fortnight,  or  if  the  diseaae  reaches 
a  high  degree  of  8everity,  even  without  tilceration,  it  will  geueraUy  bu^t 
Beveral  wcSc& 

In  addition  to  this  one  must  remeinber  that  some  caftea  of  appareutly 
eimple  acute  traumatic  dennalitis  do  not  recover  of  tbemsolvea,  but  after 
Borae  improvenient  has  t-aken  plače  tend  to  ptias  into  a  chronic  state  which 
ie  enbirely  indistinguishable  from  clirouic,  idiopathic  eczema. 

The  s^ibjative  sifmptom^  of  acute  traumatic  dermatitis  are  in  no 
way  charucteriatic,  but  are  Bimply  those  of  acute  inllammation  of  the 
Bkin,  the  aOection  UBuaUy  begiuning  witli  tiugliug  tiud  itching,  which 
is  foUowed  by  a  more  or  less  aevere  burning  and  itcliing  as  the  inHamma- 
tion  progreasea  to  ita  Iieight. 

The  diatfnosis  of  acute  dermatitis  from  acute  eczema  is  apt  to  be 
extremely  difiicult  or  impoaaible.  The  site  aml  hi8tory  are  important 
in  every  čase.  The  sitea  most  u8uaUy  aflected  are:^The  hands  and 
forearms,  the  face,  es|H'cifilly  round  tlie  eycs,  tlie  nec.k,  t!ie  scrotum,  and  the 
inuer  side  of  the  thiglis.  The  reaeon  for  the  localisation  on  the  hands  and 
face  ia  obviou8ly  the  greaLer  frequency  of  expo8ure  of  thcsc  parts,  while 
probably  the  ecrotum  and  thighs  are  often  attacked  from  the  extrenae 
dolicacy  of  the  skin  of  these  parts,  bo  that  any  chance  contact  with 
hands  covered  with  the  irritant  ia  almost  eiire  to  produce  tlie  eruption. 
The  jtrofffios^is  of  the  acute  forms  of  dermatitis  is  almoat  invariably  favour- 
fcble,  though  cases  have  been  kno\vn  where  deaUi  bas  ensued,  probably  frttm 
feibsorption  of  llie  poison  tlirough  the  skin,  denuded  as  it  is  of  ita  protective 
horny  Iiiyer. 

The  treatm^nt  should  be  that  for  any  extremely  acute  inilammatioD  of 
the  skin.  Stepa  should  be  taken  to  prevent  any  further  exj>08ure  to  the 
infiuence  of  the  irritant.  If  the  eruption  is  estenaive  and  severe  the 
patient  ehould  be  kept  in  the  recumhent  posture,  so  that  the  circulation 
may  be  rendered  aa  i[uiet  aa  jjofmible,  and  only  a  light  diet  should  be 
allovred.  No  internal  trcatmeut  haa  auy  dircct  action  on  the  courao  of  the 
eruption,  but  it  may  be  of  advantage  to  givo  a  dose  of  calomel  at  the 
commencement  of  the  attack,  as  this  wiU  at  least  tend  to  cxpedit6 
the  excretion  of  any  of  the  poison  which  may  }mve  been  al)S4irbed. 

Locaily,  lotions  are  of  most  service  in  tlie  early  stages,  euch  aa  diluted 
black-wa8h,  lead,  or  calamine  lotion.  If  itching  is  severe  a  verj'  small 
]>ercentage  of  tarbulic  acid  may  be  added  lo  tlie  lotion.  Tn  the  United 
States  and  Canada,  where  the  disease  is  of  much  more  common  occurrence 
than  in  this  coantry»  owing  to  the  greater  prevalence  of  poisonous  plants, 
the  iloid  extract  of  Grindelia  Robusta,  diluted  one  in  thirty,  is  in  great 
repute.      After    the    cessation  of    the  discharge   and   the   more    active 
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symptonui  of  inllainmatiun.  rocoune  may  be  generali^  had  \vith  acl%'antage 
to  blaod  pa8t«8  or  ointuieote,  but  in  no  caae  must  anj  stiiuulatiug  appUoa- 
tion  he  used  unlesa  the  eniption  aho^-s  signs  of  becoming  chronic.  One  of 
the  best  aoothing  and  protuctive  Hp])Iicationa  will  Ite  t'i>un<l  to  I«  a  cre&m 
made  up  of  equal  p&rte  of  zine  oxi(te,  almond  oil,  and  lime  vnter,  with 
fifteea  grains  of  anhydroiiR  lanoline  to  each  ouDce  of  the  iiuxlurti.  Tbis 
application  is  cleanl}',  and  is  also  coolin};;  frotn  the  evaix>ratJon  of  the 
water,  while  it  containa  juat  auffident  grasBo  to  soften  the  infiauied  akin 
and  render  it  supple,  thus  obviating  the  uncoiufortahle  feeling  of  stifPnees 
and  the  Uability  to  tiHsure  which  are  apt  to  be  preaent  ovdog  to  tbe 
insuflicieuGV  of  the  hornv  laver. 

III.  Chronic  Dkrmatitis. — Tbis  is  caused  by  Ihe  prolonged  oction  of 
eubetances,  either  of  less  viruleutly  irritating  propertiefl,  or  in  a  greater 
State  of  dilutton  than  thoee  vrhich  cause  the  acute  forma  of  dermatitis. 
Tbe  olfending  body  niay  aot  8imp1y  mechanicaUy,  ur  tn  the  caae  of  fine 
lK)wder8,  accounting  for  the  rashes  found  in  pottcrs  due  to  the  tine  clay,  in 
millstone  tind  nuany  cutters  froin  partivles  of  stone,  in  gbL8»-|ia{^K;r  makers, 
pearl  cuttcra,  knife  and  needle  grinders,  etc  Or  tbe  substauce  may  be 
irritating  Ik>i1l  mechanically  and  ekemieatli/,  as  the  Hnely-powderGd  sugar 
whicb  irritatea  tbe  anns  of  grocers,  or,  Lastlj,  tlie  irritant  maj  act 
chemioaUj  onIy.  In  this  last  olaas  the  offending  agenta  are  idmost 
inuumerahle.  In  contradistinction  froin  the  acute  form  of  dermatitis  Ihe 
chronic  form  is  almoet  confined  to  people  who9e  pursuit«  bring  them  into 
daily  oontact  \^'ith  the  otTending  Biibatance.  The  commouest  cause  of  ali  is 
the  constant  iminersion  of  the  skin  in  vrater  coutaining  an  alkali,  such  as 
is  prescnt  in  most  soaps.  Another  rery  freouent  cause  is  the  washing  ap 
of  ut«nsils  wlucb  contaiu  deoomposlng  aloobol  and  weak  ocids.  such  os  are 
found  in  the  dregs  of  beor  and  wine  glaaaes,  hence  the  disease  in  barmen 
and  \vait«r8;  alao  in  ctieap  nietliylat«a  špirit,  such  as  is  used  in  diasolving 
varniahcs.  Repeateil  uoutacl  \vith  most  mctnllic  salts  in  the  moist  state 
will  in  tiuic  irritiite  the  skin  so  as  to  pnnluce  a  chronic  dermatitis, 
and  hence  ahaes  the  disease  kDOwn  os  galvauiser'a  eczoma,  duo  gonerally  to 
the  ammonio-nickelio  oxide  in  the  l»ath.  Almost  uU  tho  aromatiu  oils  and 
perfumes  are  capable  of  inducing  a  chronic  dermatitis  wheu  conatantly 
used,  and  are  generiLlly  found  in  face  waahes,  povders,  etc  AIsd  nmny 
druga  are  responsiblc  for  coses  of  skin  disease  in  those  who  prei>are  lliem, 
inatanoee  being  qaiDiDe,  aconite,  podophyUiu,  rue,  vanilla,  and  oil  of  bitter 
orange. 

Chronic  dermatitis  from  any  of  these  canses  is  usuaUy  of  the  drj 
lichenoid  lype.  The  skin  is  ditfuselT  reddened  and  intiltrated.  the 
epidermis  is  thickenod  generally,  is  of  a  narah,  dTy  charact«r,  and  contains 
much  K«s  grease  than  normally.  Consequently  llie  nomial  fulds  of  the 
skin  are  much  deepened,  and  on  apt  to  furm  troublesome  tisaures  from  the 
want  of  (;1ustioity  and  proper  oohesion  of  tbe  diaeased  horDy  layer.  The 
Tuouths  of  tbe  foUicles  are  often  8lightly  gApiug  aud  li}i)erkcmtotic*  and 
the  lanugo  bairs  are  stuntcd  and  brokcn.  Vitjdulcti  are  found  hcre  aod 
thore  frum  timo  to  tiinc,  and  aro  U6ually  situated  rather  deep  down  in  the 
vpidcirmia.     Socondary  pyoigenio  infection  of  the  fissures  is  very  ooniiuou. 

Tlie  iTiiption  is  apt  to  spraad  bej-nnd  the  jKiints  of  actuitl  contact  with 
thi'  irrittiut,  and  ihin  fnct  bas  giveu  rise  to  nmch  discusnion.  Som« 
otMKT\'crs  hohl  that  this  sprcuding  bevond  the  actual  jiotnts  of  oontaot 
is  proof  lliat  cbemical  irritants  oan  call  forth  a  trne  eozenia,  whilc:  others 
contcnd  that  tbe  iroreading  is  oaosod  br  the  inoculation  of  the  eczoma  tirna 
upon  the  alrvidj  aamagea  skin.    Be  thii  os  it  muy.  it  is  found  that  chronic 
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deruiatitis  from  external  irritants  is  almost  iDvariably  Bymiuetrical,  that : 
often  lasts  loug  after  bhe  cause  has  been  removed,  and  s1iowb  little  or  no 
tendencj-  towards  spontaneous  recoverj,  and  that  it  is  especiallj  liable  to 
attack  the  aitea  of  predilection  of  idiopathic  eczema. 

The  tfcatmcnt  ol"  thia  form  of  cruption  is  of  course  primurilv  to  remove 
the  source  of  irritation.  After  this  haa  beeu  done  it  will  be  generali/ 
found  nece88ary  to  apply  some  bland  cmoUient  preparation  for  some  tirne 
until  the  more  actively  inHanmiator}'  Hjmptoms  nave  subaidod  and  any 
fiBBiires  prescut  have  liealed.  One  iiiay  theu  procecd  cautiou8ly  with  eome 
weak  fonii  of  stimulant  of  the  close  known  as  rcducin^  agenta,  und  jierhaps 
one  of  the  best  will  be  found  to  be  Pick*8  Ba!icylic  acia  aoap  plaater,  which 
should  be  apread  rather  thickly  upon  old,  coarac  linen,  and  kept  oon- 
tinuou8ly  applied  day  aud  nigbt.  The  general  principles  of  treatment  of 
chronic  eczema  apply  equally  wcll  to  thia  artiflcial  dcimatitis,  and  necd 
not  be  gono  iiito  in  detaiL 

IV.  The  fourth  claso  of  eniptions,  those  that  are  more  or  lesa  charac- 
teriatic,  contains  only  a  few  memhera. 

The  first  group  conaista  of  thoae  cauaed  by  arscnic,  antimony,  potassium 
biuhrouiate,  and  potassium  cyanide.  The  tirat  three  of  these  druga  may  aH 
of  them  produce  au  acute  eczematoid  dermatitis,  though  Richardaon  stated 
tl»at  potAssiuni  bichromate  had  no  action  on  the  aound  akin.  The  feature 
common  to  them  ali,  ho\vover,  ia  tlial  they  are  liable  to  produce  very 
obatinate  iilcci-ation  if  they  conie  into  contact  with  even  the  alighteab 
abrasion  of  tlie  opidormis.  The  tirat  three  eubstancea  are  ali  occjisionall/ 
used,  either  in  the  preparation  or  the  mordanting  of  aniline  dves.  and 
potaaaium  bichromate  ia  algo  preseut  in  certain  kinds  of  wo<3<l  polishes. 
Potassium  cyanide  le  uaed  by  pbotographers,  but  on  account  of  its  known 
poisoDous  action  its  etlecta  upon  the  akin  are  less  oftea  seen  owing  to  the  čare 
with  which  it  ia  liandled. 

Aa  regards  the  diagnoaia  of  these  eniptions  arsenic  ehould  be  auspected 
if  there  is  either  digestive  diaturbance  or  intlamuiation  round  the  eyft3, 
while  Iiichromate  ataina  the  nails  and  akin  a  charac teriatic  yeUow  colour. 
There  are  no  special  cliaractcrifltica  which  would  enable  one  to  diagnose  the 
presence  of  the  other  two  poiaons. 

A  very  charac  teriatic  cruption  is  ecen  on  the  akins  of  tar  worker8,  and 
probably  the  same  ia  eaused  by  allied  aubstances,  such  as  paraffina  and  eoot, 
owing,  in  the  caao  of  the  last-mentioned  substance,  to  the  tracos  oF  coal  tar 
contained  in  it.  Tho  cruption  api>ear8  on  plaoes  where  the  skin  ia  brought 
into  contact  with  the  offending  substance,  in  the  čase  of  the  tar  \vorker,  hot 
anthraceue  oil,  or  more  rarely  creasote  oil.  It  is  greatly  depeudeut  on  tlio 
habita  of  personal  cleanliuess  of  the  indi\idual,  those  who  take  čare  to 
thoroughly  wa9h  offall  tracesof  the  irritant  on  lea%'ing  work  auffering  very 
much  lese  tban  thoae  who  are  carelcae  in  thia  respect.  The  sites  of  predilection 
are  the  face,  eRpeeially  the  hairy  partSj  the  hacks  of  tho  handa  and  arms, 
though  occaaionally  aparae  lesiona  are  found  on  the  pabus,  aud  the  acrotum. 

The  earliest  lesion  appears  to  be  the  phigging  of  the  folUcIea  with 
inspissated  tar  products.  The  irritating  action  of  thia  obstruction,  probably 
partly  meclianical  and  partly  chemical,  causes  a  rapid  overgrowtb  of  the 
cella  araund  the  follicle,  so  that  the  mouth  now  contains  a  blackened  horuy 
plug.  Below  this  euppuration  niay  oecur,  or  the  plug  may  be  detached  by 
aimple  uiechaniciil  niovements.  In  either  casc  a  aniali  depreased  acar  is  tho 
reault,  ao  that  the  arma  have  a  lioneycombed  appearauce,  especiall/  when 
viewe(l  in  an  obUtiue  light.  Besides  theae  scars,  however,  there  are  alwaya  -.j, 
present  numerous  little  horny  pluga  which  have  not  become  e-xpre8sed.    ^ 
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hair  is  u3uaUy  maintained  since  thc  destruction  is  too  superficial  to  affect 
thc  hulli.  AKBociatcd  witli  lliis  stu^o  of  Ihe  eniption  is  also  a  series  of  red 
aod  very  Blightly  thickcued  B^iots,  which  are  seeu  under  a  lene  to  consist  of 
dilated  blood-ve«6cls,  and  aro,  in  ali  proimbilitr,  duo  to  the  repoat«d 
hj^penemia  from  the  splashes  of  tbe  hot  oils.  At  ali  events  tbese  h)'peramic 
spota  are  not  acutelj*  inflaiimiotory  since  they  last  for  years.  In  some  cosee 
the  folUcular  pluga,  instead  of  being  removed  by  euppuration  or  otherwiae, 
grow  to  a  contudumble  aize  aud  then  agglomerate  to  form  tbe  so-called  tar 
moUuaca.  It  is  pluiu  that  Ibere  must  I>e  cousideruble  pruliferation  from  the 
Hret  of  the  cells  at  the  mouth  of  the  follicle,  in  order  to  produce  that  hyper- 
kerutoeis  which  ia  ooe  of  the  earliest  appearances.  Later  this  proliferation 
appareQtIy  affects  the  deeper  cells,  and  then  these  grow  out  8idewise  benealh 
the  siiiTounding  cpidcrmis  so  as  to  produce  a  bard  bose  and  a  pearly  edge, 
thua  completely  aiiuulating  rodent  ulcer.  The  growth  is,  bowever,  not  yet 
malignanl,  though  at  aDy  moment  it  may  bccomc  so,  and  in  most  cases  if 
left  ulone  \viU  ulougb  out,  leuving  an  ulcer  wbich  heals  und  ^iroduoes  a 
cribriform  »car  not  uulike  that  left  after  vaccinatiou.  At  the  »une  time,  in 
addition  to  tbe  moUuacum  form  of  tumour,  there  is  anothcr,  thu  common  tlat 
wart,  the  evohition  of  which  is  not  qiuta  bo  clear.  On  examining  the 
atfooted  akin  in  early  stoges,  hovrerer,  it  can  be  seen  that  therc  is  general 
hyperkeratoeis  of  the  porta  between  tlie  folUclea,  though  not  to  so  marked 
an  extent  as  of  tbe  foUicIes  themselves,  and  it  is  prob4bly  front  tbls  inter- 
foLliculor  skin  that  thc  common  wart  is  developed.  Tlieso  warta  uiay  also 
beoome  the  seat  of  roalignant  disease.  tak-ing  od  the  characters  of  trne 
epithelioma.  It  may  bc  rcmarked  that,  in  the  caae  of  sneepH  canccrof  the 
scrotum  recently  seen  by  the  writer,  a  careful  search  revealed  the  prcecnce 
of  very  numerouH  smull,  Hat  warts  on  the  ulnar  borders  of  the  Hexor 
surfacca  of  bolh  foreunua. 

Tbe  trmtment  of  this  atrectiou  sliould  I»e  iu  tlie  hrst  plače  of  a  preventive 
kind.  Thc  men  in  tar  works  should  1»  prutccted  as  far  aa  pcasible  from  the 
spbuhee  of  the  hot  liquids,  and  should  be  in  ali  cases  encoiiraged  to  observe 
Hcrupulous  cleanliness  after  cessation  of  work.  As  regards  curativc  treat* 
ment,  \vheu  the  eruptiou  bas  once  developed  there  is  little  to  l)e  done 
at  hrst.  The  nmkmen  ali  know  themselves  that  if  they  pick  otTthe  Uttte 
borov  projecliuuB  they  are  Uuble  lo  aggravate  the  disease.  If  uny  of  the 
tumoura  grow  to  an  inconveuient  size  it  is  adviaable  to  remove  them  witb- 
out  waiting  for  esfoliation.  and  in  any  cose  a  sharp  lookout  should  be  kcpt 
on  ali  groNvths,  so  that,  should  uuy  of  them  develop  malignant  tendencies, 
they  miiy  Ik;  rvniovetl  »t  oncc. 

As  has  t«en  already  noted.  a  rash  strongly  resembling  that  just 
deacribed  has  beon  obBer\'ed  in  workcrs  with  paraffin.  tbough  this  agent 
doM  not  appear  to  produce  thc  epitholial  tumoura. 

There  is,  bonover,  auother  form  of  cruplion  oocaaional1y  seen  on  tho 
legs  of  thoBO  mon  who  hatiitually  carrv  airaut  voseols  of  |H;troloum. 
UfuaUy  tho  right  leg  ouly  is  afTected.  o>viug  to  the  foct  that  tbe  cao  is 
oarried  in  the  n^ht  haml  The  right  trouser  le^^gets  eaturatod  with  the  oil, 
and  its  action,  aided  perha]>s  tiy  the  constant  fhction  of  ihe  akin,  produces 
a  curioas  buUoas  eniptinn  situated  on  a  brawny  and  inflamed  baou.  There 
ia  UBuaUy  a  oonmdcrable  amount  of  pvogeuic  infection  of  tho  cmption^ 
which  Monn  die«  away  under  anothing  ona  protcctivts  past«& 

B«oenlly,  u  chemieal  muoh  obm  a«  a  dftveloptf  of  photognphio  pUtM, 
nukit  bas  men  found  to  oaum  a  toDMnvbat  oharaoterutio  ernptioD  on  the 
handii  The  sotient  fraturcs  of  the  eniption  are :— A  strJkinglj  poli8he<l 
appeannce  of  the  epidermia  as  if  vamlalied;  a  diflbie,  oren.  cjmnotic 
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h^pom^ima  of  the  atfected  parts,  ahnogt  blue  in  colour ;  tbickening  of  the 
Bkin  ilBelf,  nnbh  the  subjeutivo  s^mptonis  of  Dumbness,  stifTness,  itchiug, 
and  pain.  The  eruptiou  somewhat  resembles  bolh  i>eraioHis  and  eiythro- 
melalgia.  From  the  foiiner  it  ie  diatingiuahed  by  its  occurrence  in  hot 
weather  and  ita  aflectiug  ali  the  fingera  evenlj,  whUe  from  the  latter  it 
may  be  eaHUy  diCferentiated  by  the  absence  of  the  characterLetic  paroxy8ms 
of  pain.  Hecovery  takes  plače  in  two  or  three  weeks  ofter  removal  of 
the  cause. 

FHgntd  ErupHom. — Ijutly,  a  short  deacription  mnat  be  given  of  the 
feigned  eruptiona.  Theae  liave  been  aeparated  from  the  main  body  of 
aititicial  eruptiona — first,  on  account  of  the  fact  that  they  are  not  ali  true 
iuMamniationa;  aud,  8econdly,  beciuiHe  they  preseut  »orne  peculiar  features 
of  interest.  There  ai-e  two  clasaes  of  čase  to  be  considei^,  that  in  wliich 
the  eniption  is  produced  for  obvious  rea*jns,  siich  as  to  avoid  eome  distaste- 
fiil  occupation,  and  that  in  which  there  is  a  morbid  atate  of  the  mind. 
Paticnts  belonging  to  the  aecond  class  ahould  al\vays  be  most  carefully 
watched  for  8yuiptoui8  of  raania  developing.  Thua  in  one  of  Shepherd'8 
cases  a  girl  ran  ont  of  the  hospital  >vard,  where  there  wa8  no  iire,  ^\*ith 
Iier  clutbea  on  fire. 

Tke  type8  of  eruption  may  be  divided  into  anomaliea  of  eecrotion, 
such  as  red  and  black  sweating,  blue  concretiona  at  the  mouths  of  the 
aobaceous  folliclea,  etc..  and  iiitlainmatory  erux>tion& 

lu  the  former  clasB  ttie  ruiml)er  of  colouring  agenta  which  niay  be  used 
is  alniost  unliuiited,  though  curiouBly  enough  soot  aeema  to  be  one  of  the 
most  favonrit«  applicjitions.  The  pigment  is  generally  mmle  up  with  grease 
to  make  it  adhere  proi)erly,  so  that  a  few  dropa  of  beuziae  on  a  tuft  of 
cotton  wool  ^ill  clean  it  off,  learing  a  perfectly  normal  skin  beneath.  The 
diflcrential  diaffTiosis of  these  eruptiona  from  Ihose  of  true-coloured  secretioii 
ia  very  dillicult,  and  is  ouly  to  be  accomplislied  either  by  careful  watehing, 
or  in  those  inatancea  in  wbicli  the  substance  used  can  be  identified  by 
Chemical  or  luicroncopicid  exaiuiniition,  aa  in  a  čase  in  which  extract  of 
liquorice  wa8  used  to  simulate  bleeding  points. 

In  the  injlaminalorif  L-liLss  of  caaea  the  eruption  may  be  8imply  a  hyper- 
a?mia,  or  it  may  l>e  more  ofteu  bullous,  veaicular,  and  pustular,  with  gangrene 
and  tilceration,  or  again  it  inav  l>e  some  dot^p-scatcd  chrouic  inflammation 
of  uodular  character.  Often  there  is,  aa  in  ollier  kiuds  of  livsterical 
raanifostation,  some  true  lesion  of  the  skin  or  eome  eruption  produced  for 
therajicutio  puriHisea  aa  the  forenmuer  of  the  feigiied  mauifiistatiou.  Thus 
some  piticntB  who  have  l>een  treated  by  blisteriog  by  one  dootor,  bave 
afterwarda  procured  ]>reparationH  of  caiitharidea  with  whicb  to  deceive 
people.  Some  of  the  substances  uacd  have  Ijoen  nitric  acid,  carbolic  acid, 
oantharides,  croton  oil,  tartar  eiiietic,  and  mu.stard.  The  circmnatances 
wbich  should  ahvajs  give  rise  to  auspicion  are :  incorrigible  idlcuesa  in  men, 
bvBteria  in  vvomen  und  girla,  the  age  of  pubertv,  the  coiTCspoudence  of  the 
eruptiou  with  no  knowu  form  of  idiotMithic  eruption,  combiued  with  a 
8iniilanty  to  the  ettects  of  known  irritants,  and  the  ocx:urrence  on  the  left 
mde  and  on  aituations  whiuh  are  easily  reached  by  the  palieiit.  lu  many 
caees  the  irritant  will  have  ran  on  the  skin,  producing  a  strcak  below  tlio 
patcb  of  iuflammation,aud  the  pntch  itself  has  often  irregular  outlines.  In 
doubtful  ciises  the  iituuia  paper  ahould  alwaya  be  used,  as  a  very  eti-ong  acid 
roactioii  of  the  tiftanes  will  romain  for  day8  when  any  of  the  mineral  acids 
bas  been  used.  Sometimea  the  patch  may  smeli  of  the  corrosive,  aa  in  one 
cjise  whGre  the  slough  wa8  produced  with  crude  ciirbolic  acid  used  for  dis- 
infecting  purjiose«.     Ijaatly,  the  area,  if  8howing  the  chrauic  inflammatory 
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fonn.  maj  be  carefullj  wiped  with  a  pledget  of  cotton  wool  aoaked  in  aoft 
eoep  and  water.  and  the  material  thus  obUined  tested  for  arseuic  and 
antimnnv.  Oolon  oU,  one  of  tlje  fiivourit«  nppliciitions  for  producing 
feigned  enipt.ion)i,  is  not  ea.9ily  identified  chemioillv',  and  ita  use  can  onij  1« 
auspected  liy  thv  presenoe  of  iLs  piiattilar  eruptinn  on  the  akin  and  by  careful 
aeaich  of  the  patient'a  belongings.  Other  methods  of  producing  curions 
eruntions  are  hy  friction  of  the  muistened  akin,  sometimes  after  previoua 
proionged  eucking  of  the  part,  thus  producing  au  excoriat«d  whcal.  or  hj  the 
applicatioD  of  heat  for  so  short  a  time  that  no  Ime  htilla  fomiation  is  pro- 
duoed  but  a  Buperficial  destniction  of  the  epiilenuis  with  Bubjacent  hyper- 
lemut.  Many  casea  of  spontaneous  gangrene  of  youDg  wouien  have  been 
publiabed  on  tlie  Contineub,  but  on  rea£ug  the  reporta  of  theae  caees  the 
writer  is  convinced  that  most,  if  not  ali  of  theoi,  were  really  instanoes  of 
feigned  eniption. 

The  tnalmtnt  in  ali  doubtful  casea  should  be  the  careful  dreeaing  of  the 
affected  ]»irt  in  such  a  nianner  that  the  patient  shall  be  unable  toget  at  the 
place.  In  such  caaes  the  eruption  haa  often  been  found  to  occur  immediately 
Wyond  the  dresaing,  a  fact  which,  if  repeated,  is  practicaUy  diagnoetic. 
Ex[)08ure  of  the  {latient,  whti'U  detected,  is  uot  alway8  Bati8faGtory  in  its 
resulta.  siuce  it  is  usuallr  impossible  to  connnco  the  rcintions,  and  the 
patient  ouly  gets  more  eympathy.  Souetimes  the  patient  heraelf  can  be 
((uictlv  lectuied  with  better  resulta.  but  it  is  prohablv  ulvmvs  hvetler  to  put 
her  under  a  rigid  oouFse  of  treatment  direuted  against  tlie  uieutal  uu- 
aoundneea. 

LITERATtTRE.— 1.  J.  C.  Vamt  Jkrmatitu  Fmeuata,  B«toB.— 2.  G.  Hkubacil 
*•  \Jt\'9r  Gtvtrhtccttme,"  iMnnitL  ZdUtAr.  rtil.  iit  n.  101.-9.  J.  Lbue  F01.BV.  "OoeapS' 
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DunETKs    iNsifiuus   ia  a  diseaae  chamct«riaed   by  a  prulonged  morbid 
increaae  in  the  aecretion  of  a  urine  free  from  augar. 

EnoLOUV.  —  Biabetea  inaipidus  ii  a  comparative]y  rare  cxmdition. 
During  a  period  of  flix  years  twenty  casea  were  under  treutment  in  the 
wardB  of  the  Royal  InfinnarT,  Kdinburgh.  Aocording  to  the  staLiHttca  of 
Bobert«,  Stnuaa,  and  van  derHeijdcn,  the  diaeaae  ia  moet  oomnioii  during 
odoleaoetioe,  early  inauhood,  aud  middle  life.  S>vx  aeeuis  to  play  a  not  un* 
important  part  as  a  pnxli8pn»ing  fiu;tor,  malt«  being  twice  aa  frequeutly 
aflbct«d  aa  femah-a.  A  marked  rnmily  prcdisposition  maj  cxi8t,  tb«  diaeMO 
mnning  tlirough  neuropiithic  faniilies  or  altemating  witli  ulher  ner%'0UB  or 
mental  troublea.  Tlni.s  Gritauugtr  in  one  instance  fuuud  thjit  sovfu  blood 
relationa  of  the  pationt  wen  epileptic,  in  two  instance«  the  |taticnt  himself 
waa  epileptic,  in  ono  inaUnce  both  thu  [jiitient  and  his  fritiiidH  weiv  ijiiteptic. 
G«e  notes  a  familv  where  in  four  ge&entioos  of  %\  jtatient«,  1 1  suETuriHl 
fVom  diabete«  insiiitdus;  Ond,  a  faniily  of  9,  6  uf  wliom  were  ftflect«d ;  and 
\\Vit  %  family  of  21,  20  of  wltoui  developod  the  complaint  The  caunl 
n-IjttionHhip  U*twivn  Hvpliilis  and  diabetM  insipidua  ia  not  yal  quito  dear. 
In  uju4t  caaea  tUtj  couititiou  muat  be  aacjibed  to  oanfanl  gumma  or  end* 
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arteritiB,  but  a  number  remain  where  the  ezact  condition  cannot  be  eul 
stantiated.     In  brain  diBeascs  tuberculoais  must  not  be  forgotten  in  diabetes 
inaipidus  in  childbood.  and  t\vo  cases  bave  been  described  wbei'e  chroiu^H 
tiydroceptialus  existed.  ^| 

The  acute  iufectious  diseases.  gout,  traiuna  of  tbe  head  or  abdomen, 
mental  shock  and  worr7,  erpoeure  to  cold,  a  bout  of  drunkenness,  neglect 
and  iinproper  feeding,  with  cousetiuent  niulnatritian  in  children,  niay  aU 
havo  a  causal  relationsbip  to  the  discase. 

Stmptoms. — Two  promincnt  and  chamcteriettc  B^iuptoma  are  preeent  in 
tbe  diseaae — an  iucreuae  in  the  amount  of  urine  excreted  aud  a  marked  aud 
distreaeing  tbirst.  The  onset  of  the  disoaae  raay  be  insidioua  or  euddun, 
there  is  complaint  of  increased  frequency  of  micturition  and  increase  in  the 
amount  of  urine  passed,  distressing  diiring  the  day,  and  preventing  proper 
eleep  during  the  night.  The  amount  of  urine  is  enonnou8ly  increased.  as 
much  as  tifteeh  to  twenty  pluta  beiug  pacsed  in  twenty-four  houra.  Kxcept 
in  tbe  lat^r  etagea  of  the  diseaHe  the  amount  of  urine  tixcrettid  exceedB  con- 
8iderably  Llie  amount  of  fluid  ingested,  the  surplus  being  made  up  from  the 
food  and  the  liHsniea  of  the  body.  When,  however,  a  certain  etage  of  the 
disease  is  reached  tbe  tiaaues  become  dehydrated,  and  this  disproportion  is 
lost.  The  urino  in  pale  in  colour  with  a  ycUowi8h  or  grcenish  tinge,  The 
reaetiou  is  faiiitly  acid  or  neutraL  The  siiecilic  gravity  ia  a!way8  low — 
1002'  to  1005'.  Glucose  is  absent,  but  inoaite  or  muacle  sugar  is  frequently 
present,  hut  its  prcscnce  is  not  chnnictenHtic,  os  it  may  Ih3  found  in  ctironic 
interstitial  nephritis,  aud  even  in  liealth  after  an  exces«ive  amount  of  water 
has  becn  druuk.  As  a  rule  albumin  is  absent,  except  in  the  later  stuges  of 
the  disease,  when  it  may  be  present  as  the  result  of  the  general  dyecrasia  and 
dieorganisation  of  the  kidueys.  The  urine  on  etandiug  may  become  turbid 
from  the  dej)osit  of  epithelial  cells;  crj-stala  of  oxalate  of  Ume  may  be 
preeent,  and  phosphates  may  form  from  ammoniacal  decomposition.  The 
percentage  of  total  solida  ia  sinall,  but  the  total  daily  escretion  of  nitrogen 
may  be  8lightly  increased.  The  cblorides  aud  pliospliates  are  increasei 
The  thirst  is  exces8ive  and  distressing.  Enormous  amovmts  of  Huid  can  bo 
8wallowed  by  tlie  sufferer.  Trousseau  recounts  the  čase  of  a  young  man 
wbo  dailv  di-ank  forLv  litres  of  fluid  aud  passcd  forty-thi'ce  litrcs  of  urine. 
Uuder  Ire.iLnient,  when  unalile  to  got  \vater  the  thirst  bectmie  so  iulolerable 
that  ho  di'iiuk  the  conleuts  of  the  chamber-pot.  JB 

Tlie  mouth,  tongue,  and  fauccs  are  dry  and  parched.  The  ai>i)ctit«  may^( 
be  unafltfuted,  but  it  is  U8ually  iucreaaed,  aud  io  the  early  stages  of  the 
disease  nwiy  be  voracious.  Digestion  in  the  earlier  etages  of  the  disease  ia 
normally  performed.  Tbe  bowel8  may  be  constipated.  The  temperaturo 
is  as  a  rule  subnormal.  The  skin  is  dry  and  harsh.  ITie  nervous  sy8tem 
is  disturbed.  W!ieu  tlie  condition  is  due  to  a  groaa  cerebral  lesion  paraly8is 
of  cranial  nerves  with  hcmianopaa  may  be  present.  Tbe  8en8ory  functions 
are  usua]ly  ahnormal^  ttiua  pains  in  the  bauk  and  legs  and  a  tendeney  to 
beadache,  tingbng  aud  itching  of  the  skin  may  be  present,  Amblyopia  is 
common  without  any  discoverable  Icsion.  The  mental  functions  are  below 
par,  the  patient  being  irritable  and  depressed.  Insomnia  ia  distressing. 
The  8exuai  powcr8  are  enfeebled. 

The  progress  of  the  disease  is  variable.  At  tlines  tbe  condition  is  so 
slight  as  to  be  regarded  moro  as  an  annoyauco  than  as  a  disease.  In  more 
severe  cases  progrossive  deterioration  in  nutrition  scta  in,  the  musoles  waetc, 
the  appelite  diuiiuisbes,  digestion  faiU,  and  attacks  of  diarrhtta  supervena 
The  patient  becoraes  eshausted,  drowsy,  and  gradually  comatoee.  unless 
carried  off  by  an  intercurrent  attack  of  hypo9tatic  pneumonia. 
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I3IAGN0SLS  is  not  as  a  rule  difticult.  The  iiicreased  excretioD  of 
water  In  diabetes  mellitiis,  intermittent  hydrone{ihrcNiiH,  chronic  iuteratitml 
uephritis,  and  in  hjsteria«  may  occasionallj  simidate  tliat  8j'mptom  in 
diabct«s  inaipidus,  but  theae  conditiona  are  utberwise  reaiUlj  di Muren tiated 

The  proffnotis  in  diabetes  insipidus  is  V6ry  varinble,  Each  one  must  be 
judged  ujuD  it8  own  merita.  At  timea  the  health  does  not  Hufli^r  appreciably. 
Cure  may  aometiiuea  foUow  an  iutercurreut  atlection  aucb  aa  lueaalefl. 
Idiopathic  caaes  niay  laat  for  uiany  year8,  and  lenainate  in  a  gradual  loes 
of  DUtrition  or  in  an  iutercurrent  attack  of  pneumonia  or  with  a  Hlow1y 
progresaing  tuberculoaia.  Once  anoresia  sets  in  the  end  is  not  far  distant. 
Wheu  a  |^>rs  cen^bral  lenion  is  preaeut  the  prognostR  is  bad.  When  the 
diaeaae  appcars  in  childhood  the  general  dereloptuent  may  be  retarded  aud 
iletident. 

Tht  pathohgy  of  diabetes  itmipiHus  consiiits  e88eniiaUy  of  nn  error  in  the  oon- 
trolUng  puwer  of  the  vosomotor  nerves  of  the  kiflney.  In  animaU  iKilyuria  has 
been  8nown  t«  f<ilIow  stitnutatiuu  ol  the  tl<Hir  itf  the  fourth  ventricle  or  ccreU^Iuro. 
fn  man  the  sttinuLitioii  may  rcsult  froui  peripLenil  irritut.iuD  ;  an  abst-rsa  of  the 
cxUTnuI  nuJitory  ineatUA  has  hepn  knovii  to  prodtice  niarked  polyuriH,  wliit'h  sub- 
Biil»l  on  eviu.-uation,  to  return  when  tbe  free  diacbarge  i>f  puft  was  obatrucCe«!,  U> 
disappear  acain  as  healin^  touk  plače.  In  animals  scction  of  the  great  splanchjiic 
nervo  is  fotlowed  by  persutent  hypeniecrctii>n  from  the  kidui>y  on  ihe  same  side. 
Id  maa  Sc^piro  lias  deschbed  degeoeptiun  atul  tLtr(>|ihy  of  the  giinglioiiic  cells  of 
tho  semi-lanAr  raingtta,  and  deg«neration  and  deatructton  of  ihe  aiin  cyhnrler8  o£ 
tbegreat  splanclmii-  nerve  in  c^betcfl  insipidus.  Various  lesions  rif  tlie  bratn  inay 
be  preaent.  oa  tumoura,  tubercle,  de^neration  and  !(ofU'inng  following  arterial 
changes.  There  ia  do  ch&raoteristic  leston  in  tha  kidDcy8,  iliough  in  long&tanding 
rioni  aecoadai^  changea  may  Uke  pla^-e  aa  the  result  of  the  prolonged  excegsivB 
Moretion  of  urine. 

Trkatmest. — The  Ireatnient  of  diabetes  inaipidujj,  founded  as  it  is  upon 
an  imperfcct  pathulogy.  ia  not  entirely  aatiBratitory.  Wheii  a  detinite 
dyHcraaia  exisi3,  such  as  tuberciUosia  or  Byphili8,  as  a  causal  factor,  treatment 
most  I«  direoted  to  ita  amelioration  by  suitable  remodies.  Apart  from  tliia, 
treatment  by  drugs  bas,  for  the  most  part,  been  directed  to  iutluenL^iug  the 
conditioa  throagh  the  nervous  ByBtero.  Valerian  was  advocated  by  Trotuseau 
in  enormoua  doeca  of  10  gnua  ]x;r  dieni,  ]irugre8sively  increaaing  to  30 
unna.  Ciiven  thus  it  incvitably  result«  in  gastric  disturbance.  Sm&ller 
ckisea  of  ,^  to  jj,  of  the  tincture  tlirice  dAily,  witb  cauiphor  water  or  spiribi 
of  chlorofonn  to  diaguiae  the  taste,  produce  a  decided,  but  unfortunately  but 
juiasing  improvement,  and  auv  etfort  at  increaaed  doaage  ia  rcaented  by  the 
at4juiach.  Ergot  haa  a  decided  aiaeLiorutmg  iutlueiice,  and  uiay  lie  3uitatily 
presoribed  aa  enrotin  iii  ^-grain  d>>aes  in  piU  with  extriu?t  of  l>elladoana, 
given  every  Bix.  Lours,  the  etfei^ta  liuing  watehed  leat  ergotiam  be  produced. 
>itroglyc«rine,  agaio,  has  pnHluoe<l  deoided  bcnetit  in  a  number  of  caaoa. 
inlipyriu  may  prove  iisefu!  at  niaht  as  a  aedative,  and  tcm|>nrnrily 
liiiiiitiahing  tho  excretion  of  urine,  and  llius  pennitting  sleep.  Saltu  of  iron, 
areenic,  zine,  atryclmia,  l>ulladonna,  nitrate  uf  ailver,  carlx)uc  acid,  utid  the 
bromides  have  ali  beeu  preschljed  with  varvitig  succeaa.  Druga,  in  fact,  may 
diminiah  tho  oxoe«siv6  eecrvtion  uf  urine  for  a  tirne,  and  httvo  a  beneticial 
uflect  on  the  generul  health ;  tltey  do  not  cure  tho  diaoiiBe.  Ergot,  bclU- 
ponua,  and  uitM'^Iyeerioe  are  moat  to  be  reconuuended.  £leotrieity  has  hod 
a  marvelloua  curative  efTect  in  some  instancea.  It  inay  lie  applied  to  tlie 
medoUa,  the  poiitive  pole  of  the  galrunio  currcnt  being  »ppliod  to  the  back 
of  the  ncck  \iy  a  lu^o  olectrode,  the  negative  pole,  auitably  inaulat«d  to 
vrithin  a  (^uarter  of  an  inch  of  it«  extretnity,  Iving  paaaed  along  the  Cloor  of 
the  Doatnl  to  reach  the  spine.     Tite  atrength  of  tho  curront  ahould  bo 
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graduallj*  increased  from  one  to  five  milleamp^res,  the  dtiration  of  the 
application  from  one  to  tire  minutea  The  negative  pole  maj  be  apptied 
to  the  epigastric  region  iastead  of  to  the  poeterior  vali  of  the  naao- 
pharynx. 

Diet  and  general  hjgienic  measiires  are  of  great  moment  in  the  treatment 
of  the  dieeoAo.  It  is  uDnoccmarj  and  cruel  to  needleaelj  restriot  tho  amoitnt 
of  fluid  drunk,  and  only  leada  to  deterioration  in  the  general  liealtli.  The 
daily  consumptiun  of  tluid  should  be  aacertainedj  and  a  gradual  diniinution 
advued  till  it  u\  found  that  tlie  urinar^r  excretion  is  no  longer  intluonced. 
Thirst  should  be  alleriated  witb  ice,  acidulated  drinks,  and  the  use  of  pilo- 
carpinc  in  small  doeee.  Aloohol,  aerated  water8,  potaah  water.  tca,  and 
coffee  muat  be  avoided  on  accouut  of  their  diuretic  actiou.  Food  shoiUd  t)o 
nutritious  and  ejisilj"  digested.  There  is  no  objection  to  carbohjrdratea,  nor 
to  proteid  food  \vilhin  the  limits  of  the  palieut'«  povrera  of  digeatiou.  If 
restriction  be  placcd  upon  the  amount  of  food  a  careful  watch  must  be  kept 
iiix)n  tlie  i>atient'8  vreight.  It  is  better  that  food  should  be  taken  frequently 
in  smaller  quantity  than  in  large  quantities  at  longer  intervals.  Little 
aalt  nmst  be  taken  in  the  food  In  the  later  stages,  when  anoreiia 
supervenes,  the  tluids  drunk  should  be  nutritious,  as  milk,  oocoa»  vrhey,  light 
broth. 

General  hygiene  is  of  iiuportance — gentle  exorciae,  a  bracing  uLimate, 
and,  as  the  temijerature  is  subnornml,  wann  clothing  are  ali  important.  In 
the  later  stagee  carefuUj'  regutated  massage  is  of  great  use.  Great  čare  should 
be  taken  of  the  skin,  which  becomes  atrophic  and  uuheaUhj.  Drynes8  may 
lie  relieved  h}'  .steaiu  or  wann  wat«r  iNiths.  Gentle  friction  ttids  nutritiou. 
Intercorrent  atfections  must  be  treated  on  general  principles.  Constipation 
is.frcipieutly  innibleHumu,  dmstiu  and  irritant  purgatives  must  be  avoided 
from  their  liability  to  aet  up  severe  diarrhcea.  Gollection  of  fsecea  ocours  in 
the  loffer  bowel,  and  ia  best  treated  by  large  enemata,  massage  to  the 
abdomen,  aloin.  -^  grain  in  pili  after  meals,  or  fluid  extract  of  caaoara 
aagrada  in  half-drachm  doses  at  night. 

LITERATt:RR.-l.  RAi.rR.  AllbultV  SyMtrm  o/  Utdieint,  rol.  iii.  — 2.  Senatob. 
Zi0matKu'$  Hnjuilmth  (Ur  Upeciellfn  /*<Utwlogi$  uiui  Therapie,  vol.  xub  s.  25i. — 3.  EifHUuBH. 
Jahrtmch/Ur  Kinder/teiitunde,  zUi.  189S. 
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DiABETES  Mellitus  is  a  disease  in  \vhich  grape  sugar  is  peraistentl/ 
excreted  in  the  urino.  Tlie  term  cannot  be  applied,  however,  to  ali  caaea  in 
which  sugar  is  detected  in  the  urine.  The  casos  of  temporarj  glyoosuriA 
are  to  be  excluded ;  so  also  are  cases  in  \vhicb  the  sugar  excrcted  is  not 
grape  sugar,  as  for  example,  lactosuria  and  pentosuria.  The  name  diabetes 
mellitus  is  applied  by  many  wrilc'r8  to  ali  forms  of  peniiancnt  glyco6uria, 
Othera  use  the  term  ehronic  glycutiuriu  for  the  milder  forms  of  tho  diBease, 
in  which  grape  sugar  is  present  in  the  urine  but  other  sjmptoms  elight 
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or  absent,  and  rBserre  tlie  term  diabetes  mellitus  for  the  more  eevere 
forma 

pHvaiOLOOicjLL  CoNSiUEKATiONs.— Tho  carboliyd  rstes  derived  from  the  producU 
of  digeslton  are  cuuve/ed  b^  tlie  purtal  vein  to  the  liver.  This  orffao  contains  a 
carbohj-drAtei  glycogen.  which  is  grcatost  in  quantity  when  «  fftrlxtnydr»te  diet  is 
given.  What  the  exact  fiuiction  of  the  livcr  inay  bc,  vhcthi>r  it  is  constantly 
pAylng  oat  a  sinitll  qunntity  of  Kugnr  into  the  general  circulatioiif  or  whothcr  the 
lunction  of  the  liver  and  tlie  int^stiiuLl  villi  is  to  prevent  sugar  passing  into  the 
generai  circuUtiou,  is  a  disputed  puint  which  will  be  disou&sed  io  tlie  artiole  on 
the  liver  functions. 

I'avy  ihinks  that  if  stigni*  wpre  continuttny  boing  passed  into  the  general 
oircuUtion^  the  urine  vroultinlva/s  contain  supar  in  quantity.  He  believes  that 
sny  exoe»8  of  sugar  in  the  blmnl  is  aIwHys  eliiutiiated  in  the  urtne. 

It  h&s  1wen  i»liown.  bowever,  that  the  sugar  in  the  blotnJ  diaappoars  when  the 
ttver  is  eicised  (Minkov&ki),  ur  wbea  the  ve&sela  of  the  liver  are  iigatured  (Bock 
aiid  Hoirnmnn,  Seegen). 

Intravenous  injectiun  of  Urge  quantities  of  sugar  b&ve  not  bccn  fulloved  by 
glyoosana  (BiedI  and  Kraus).  Alš^i  sulicutaueous  injoclitm  of  certain  kiiids  oif 
sugar— dejiiroae,  Uuvulos«,  and  galactoAe— wei'e  not  followed  by  glrcosuria ;  but 
nfter  tho  sabcntanocms  injectioa  of  canc  and  luilk  sugar,  the  whole  of  theae 
substttnees  waa  foand  agaiu  ia  the  urino  (VoitX 

£xPKKiMKNTAL  DiABBTiM  AND  GLY(.-oiiiiRiA.— Ia  this  articlc  it  ts  onl^  poBsiblo 
to  verv  brietly  meotioD  aoue  of  the  moro  iutportant  resutts  of  eipennient«  on 
auioiaU. 

C.  l^mard  produoed  diabetes  by  puncturing  the  flnnr  of  tho  fonrth  ventricl«. 
It  appears  probabla  tliat  changes  ara  thereby  prodaeed  in  the  hepatic  celJR,  and 
tliat  the  impuUe«  which  cause  them  pans  alung  the  splant^hnic  nerres.  By  othiv 
«3tperimental  le^innit  of  the  nervoun  «ystem  diabetes  may  1»«  pnxlu(^,  as  for 
eXAn)pte,  by  dimion  of  the  medutla  (Pavy),  injury  of  the  vermiform  proces«  of  the 
oerebcUuni  (Kckhai-d).  injurj-  of  various  ports  of  the  pons  and  posterior  columns 
of  tbe  Kpinal  coni  (Schitn,  oontrifugal  vagus  irritntion  (Artruiud  and  ilutte). 
Pavy  pniluced  dial)ele8  by  injection  ofdetibrinat«(l  arterial  (oKjrgenatod)  blood  into 
tho  |x>rtal  vein.  Diabotos  can  also  b«  produced  botli  iu  man  aad  animala  bj  the 
aduiini<itration  of  phloridzin  (V.  Mering). 

Aliiiientary,  puerperal,  and  syiiiptonM.tic  glyco8iirU,  as  weU  as  glycoBuria 
produoed  by  phloridzin  and  chemical  substaiieeH,  wiU  bo  considered  in  the 
article  on  grycoeuria. 

pAJfCBKATio  DiABKTRs— It  wtLi  not  until  IftHft  that  it  wnsfnund  by  MinkowslEi 
and  r.  Mering  in  Qennaiiy,  atuJ  by  I>e  Doininicut  in  Itiily,  that  t<ital  extir]iation  of 
tho  pnnereas  in  dogs  is  followwl  by  diaUites.  Partjal  extirpatif>n,  i.r.  wh«n 
one'quarter  or  one-fifth  uf  the  glanu  is  left  hehind,  doea  not  produce  diabetes. 
£ven  when  the  pancreatic  duct  is  ligaluretl  aud  the  reuuuuing  piece  uf  tlie 
pancrrA«  haa  no  coniicclion  with  Uie  duodenum,  stili  diabetos  tioe«  not  follow. 
Minkowski  has  shuwn  the  relation  of  the  paiicreoa  to  dtabet««  by  the  most 
strikinf;  eiperiment  of  traiisplanting  a  picc«  of  the  gloiid  and  grafting  it  under 
the  akiu  ui  the  ubduiuituil  wall  (extenml  to  the  abdoniinal  eavitv).  If  the 
tranaplanted  portion  uf  pancreaa  (nr  graft)  does  not  neoruse,  then  (lial>etes  will 
notoccnr  when  the  vhole  of  the  reinaining  intnv&bdoniinal  partof  the  ghind  ih 
removed.  But  if  the  transplanted  portion  of  pancreoa  be  8uuBequeatly  removed, 
tlien  diabote«  occu  rs. 

It  is  proliablc  tjial  somethtng  is  formoci  in  the  panoroas  vbich  passes  into  the 
circulatton  and  brtngs  alM>ut  f>ui;ar  de«truction,  or  preironta  the  aconmiilation  of 
augor  in  tho  blood.  I>6pin«  and  ut her»  believe  thatthii"iiocnetbiiia"iaaninternal 
Mcrstioii  of  th«  panoroM,  wbicli  in  abtorbed  by  tbe  paaoraatio  lympbaticft  and 

EnoLOOV  AND  Etiolooical  KELATioKa.— Tho  diiMttBe  ia  more  commou 
iu  male«  than  fumolee;  the  liubilit/  of  tho  tvro  8exu8  is  about  vtjual  iu  the 
carty  period  of  life,  bul  nftcr  the  ngo  of  30,  mnloa  aro  moro  frequeDtly 
uffititod  than  femaloa.  The  diteoM)  is  moro  oommon  in  adulta.  In  privato 
practice  it  is  most  frc<]uezit]y  met  \vitli  bct^oon  the  oges  of  50  aiid  CO, 
bat  in  bospitol  pcactice  there  is  a  krger  proportion  of  young  diabetic 
pationts. 
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The  fuUowiQg  table  gives  the  nge  and  8ex  of  100  casee  of  diabetes  in 
ManeheHter  (mostljr  hospitul  patieuta) :—  ^ 
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The  perccntj^^e  at   viiriouu   ages  i'ecorded    by  Bevenil    niilhois  is 
folbwB : — 
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The  disease  is  oomparativeIy  rare.     At  the  Manchester  Hoyal  Iiifirmaij 
duriu^  Uie  t\vcuty  year8  187o-95.  the  number  of  medical  iu-patieula  wu8j 
27,721,  and  of  tliene  only  272  »ufH-red  from  diabetes,  i.e.  only  09  per  ceQt.^M 

In  luditt,  Ceylou,  Suuth  Italy,  aud  Malta,  the  diseasc  is  uiuch  mo^P^ 
common  than  in  most  other  countriea.     In  India  it  is  more  commou  ainong 
the  Hindus  thau   the  Mohauiiuedans.      It  is  said    to   bo  more  conimon 
amongat  the  Jewa,  but  probably  it  ia  the  wealthy  Jew8  who  cliietlv  suder. 

The  reports  of  tlie  Registrar-CJeueral  8!n)w  that  in  England  the  mortality 
from  the  diHease  ia  steadilv  increaaitig.     A  aiuiilar  increai>H  iii  the  luort 
haa  been  noted  in  Fnince,  Denmark,  and  the  United  Statea. 
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PnKDiaposiNi;  and  Exciting  Causeb.— Sometimes  therc  i-s  &  farnih/  kUl(n->f 
of  diabeto^  (13  per  cent).  Brothors  or  sisters  ooca^iotially  suffei*:  Bonietimcs  nn 
uncleoraunt  of  the  dialjetic  jKvtient  haa  been  aimilarly  aSected ;  but  it  is  very 
rare  tu  fiiid  thnt  the  father  or  inother  have  had  the  dise6«e. 

Aftcr  fjr/tvn«//  inhirteg  leniporarv  gljcosuria  sometimes  occurs,  and  occa«ioiially 
a  tiTie  dial)etes  follovrs.  It  is  evident  that  then;  niust  Vje  Home  other  factor  in 
the  causation.  Stili  suflicient  cases  are  now  on  lecorrl  to  show  tliat  prubab]y  an 
injurv  ia  sometiines  the  exciting  cauee  (6  per  cent  of  dial>etic  patient«).  In  at 
least  nalf  of  the  cases  of  traumatic  diabetes,  the  bead  bas  been  the  seat  of  the 
injury. 

Numcrous  striking  instancea  are  on  record  in  which  diabetes  has  rapidly 
io\\o\fcA  fri^hi^  tnal  eni  vamon,  or  mental  rrnotion:  also  iu  many  cases  tlio  Bymp- 
tums  liave  foliowe(i  prolonged  mental  anxiety  aiid  worry,  owiiig  to  loss  of  nionev 
and  loHJ*  of  emplovment^  otc.  (this  hi8tory  obtained  m  10  pur  cent  of  cases). 
Meutal  anxiety  ancl  overwork  associated  with  the  nursing  of  a  sick  relalive,  etc.| 
18  sometimes  an  exciting  cauae  (8  |)er  cent  uf  casea^ 

Ohftiity  is  tiometiujtis  associaled  vitli  a  uiild  form  of  diabeteii  in  incHviduals 
between  tde  agpii  of  40  and  fiO.  In  younfl;  p^rtions  occajuŠonallv  great  obesity  is 
followed  by  a  severe  foru  of  the  dlsease.  (Great  obesity  preceded  diabetes  in  4  per 
cent  of  untet^s  cases.) 

Gout  may  be  associated  with  diabetes  which  is  usunlly  of  a  mild  fonu.  Such 
cases  aro  met  with  chiefly  in  private  practice  and  are  mre  amongst  hcepital 
patients. 

A  marked  history  of  alcoholimi  (chiefly  beer-drinkiiig)  ia  sometimes  obtained 
(17  per  cent  of  cases),  and  probab]y  this  is  an  occasionnl  cause  of  the  disease. 

An  attack  of   influenza,  an  acut«  febrile  atTection,  jmeumonia,  bronchitis, 


MELLITUS 

plearisy,  expCMture  to  wel  and  coltl,  the  driiiking  of  cold  Auid  when  the  body  has 
been  ver7  hot,  &nr1  injurr  from  a  lightniiig  stroke,  hnve  hfeu  rvf^rded  na  oocanonal 
escitiag  causcs  of  tbe  disease.  (Diabetes  developeil  directly  after  an  attook  of 
iaflaenza  in  8  per  oent  of  cascs  collected  by  writer.)  It  Is  pcesible  th&t  in  a  fenr 
caaem  »j/f*htlU  ioay  be  an  indirect  cause  of  diabetee  by  producing  cerabral  or 
pancreatic  losions. 

Occasiotially  diabetes  follow8  /Tf^/nanci/  or  the  development  of  an  abscess  of 
tbe  breast  (7  per  cent  of  irriters  casesK    Occa«ionAUy  diabet««  developa  during 

ftTgnancy,  but  ceose«  with  tite  tennination  of  the  latter,  to  rocur  at  a  later  dat«^. 
t  has  been  thought  by  Booie  writera  thnt  the  cllmacteric  period  favoars  the 
ocrurrence  of  diabetes  in  vunien.  In  nt  leaat  Ifi  per  cent  of  tlie  oases  no  hittor*f  t^ 
any  fsriiing  ca%M  can  bo  obtained. 

Rklation  uetvken  Diabetes  Meluti'?*  anh  Di»eas£»  ok  the  Li ver.— From 
the  result^  of  phy«io]ogical  esperimentn,  one  woatd  eiuect  that  therc  vould  l)e 
Hutne  clenr  relutionship  between  diatjetes  and  pnthological  change^  in  the  livcr  ;  but 
no  delinite  or  constant  pachological  chunge  is  met  vitli  in  the  liver  in  diabetes, 
though  this  organ  is  sometimcA  diseasod.  In  SO  cases  in  Manch«fter,  the  liver, 
aa  regardfi  size,  was  enlarged  in  U,  (tiiuinitihed  In  4,  and  normal  in  h.  In  one  of 
(h«  c&ses  muttiple  absc^see  were  preaent,  in  anothcr  there  waa  cirrhoais,  in 
another  £atty  intiltration  and  cirrhosis,  in  another  fatty  inSItration  and  conges- 
tion.  In  the  other  cases  beyond  variations  in  size,  the  only  chutige  vas  conses- 
tion,  which  vos  ofteu  present.  These  are  the  most  comimin  abnormalities ;  tney 
are  not  constant,  and  are  very  often  met  with  anassociaied  vith  dinbetcc 

The  gl^cogen  in  the  liver  oelU  removed  by  a  fine  trocar  duriog  life  vas  in  ono 
caae  considerable,  but  in  another  caae  it  vas  absent  (Ehrlicn).  At  ]>resent 
iMi<Ao//>«/tnii  anatomi/  does  not  fumisb  any  evidence  that  diabetes  is  relaied  to 
oeptic  chaiigc^. 

Rklation  bktvkek  Diabetes  MELi.iTrfl  and  Affbctions  op  the  Nebvous 
StbtKM.— [t  has  1xM}n  alroady  mentioned  tliat  dialiet«H  has  often  foUuved  great 
mantal  «nxiety,  vorrv,  or  suddnn  fright,  and  there  are  many  points  in  favour  of 
the  oonntH-tion  of  diabete«  vtth  some  change  in  the  nervoas  8y8teDi.  But  iniport- 
unt jMthotogical  lesions  have  Ijeen  uiet  vith  in  ouly  a  siunll  pruportion  of  coaes. 

Tlie  change^t  usuallv  rcconled  are  sligltt,  and  HUch  ah  are  frequeutly  met  vith 
when  no  svtnptoms  of  diabetes  have  been  present  during  life. 

A  numoer  of  caatw  are  on  recurd,  bovover.  in  whieh  corobral  changes  have  been 
found  pofit-inortem,  that  have  probably  been  the  caoso  of  tha  diabctic  Bymptoma, 
In  3iJ  of  such  cases  recorde«.!  in  literature,  there  vas  a  tumoor  in  tbe  6our  of  the 
fourtb  ventricle  in  -1,  other  changra  at  this  regioD  (such  as  softeninc,  fatty 
denneration,  sclcroeia,  haMuorrhage,  cy8ticercus)  in  14,  tuniour  of  the  niL-dulIa  in 
3,  mioD  at  the  base  of  tlie  brain  (tuniour,  sttftening)  in  9.  tumour  of  the  pituitar/ 
body  1i  cysticercuB  in  cerebellum  1,  itoftening  in  uerelfellum  t,  cercbral  tumour 
[tempero-aphenoid&l  lobe)  I,  tumour  comprea&ing  right  vaguH  ncrve  2. 

In  14  oooseoative  case»  recently  exaniined  by  the  vriter.  tho  medulln  and 
other  pArt«  of  the  brain  appeared  nornml  in  9.  in  fi  nakod-eye  changes  vere  found. 
In  the  later  cases  the  changes  vero  the  folloving  :  cyst  of  the  eerebellum  close 
to  the  right  va^ut  root  in  1,  cerebro-spinal  meningitis  (probably  aecondAry  to 
beptttic  aMce«)  in  1,  minute  bvniorrliHgic  pat<.'h  in  luft  i*aKus  nucleus  in  1,  tumour 
of  the  pituitarv  body  in  2  (in  tlie^^e  two  cas<<6  Mymptoms  uracroraegaly  in  addition 
to  thone  of  itiabetea  vere  presont  during  lifc). 

Careful  microscopioal  eiamination  of  tbe  medulla  has  been  madc  frequentlyi 

iui»lly  vith  negative  reaulta.    The  minut«  excavations  anitind  the  eercbrat 

, rriea  deseribod  hy  Dickinson  are  nov  generally  lielioved  to  be  due  to  tbe  effects 

of  hardening.  Frrnchi  desc-ribed  a  marked  dilatation  of  tho  sraall  vesaels  of  tha 
medulln,  nnd  tlitn  be  regarded  as  the  uiost  iiujmrtant  and  oonatant  okange  in  the 
nervous  syfitetn  in  diabetes.  Of  10  oasM  of  diabetes  «xaiiiined  micfaBOOpToall^  by 
the  vriter,  tbe  mcdulUappearod  normal  tn  4;  in  I  thefe  vaspurulentiiMiiingitis  ; 
in  &  coaM  the  bkMd-veiseu  of  tb«  vagos  nuolei  vere  much  ciilated.  In  3  of  th« 
latter  fi  ohdi  there  vere  sinaU  humorrhagm  present  in  the  vajgiu  nudei,  tvice 
umlat«ral,  onco  bilateral-  In  one  of  the  c«ms  tlie  haMuorrhagio  patch  could  be 
■eon  vitli  tlie  naked  eye. 

Though  the  ejuunination  of  the  medulla  oftvn  yieid8  negative  resullH,  it  is  stili 
|XMuible  tliat  minut«  ur  funcliunal  cbatigc«  inny  U*  prehrnt  in  the  nerve  celU  of 
the  ragus  nurlei,  or  at  otbrr  pnrt  uf  tlie  mi^lulla,  wbich  caiinot  be  reoognjaed  fti 
present  bf  microacoptcal  psanunatioiL 

Tbe  ftpinal  oord  in  uiuaUy  normal.  ur  pretenta  changm  vhich  are  to  be  ranrded 
;a«r7 ;  but  in  a  very  fev  cases  grosa  lesioos  have  been  found  vhicb  roay 
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have  been  tbe  priiitary  cause  of  tbe  Bymptoma  (tumour  or  eoftening  of  ihe 
cervical  region). 

The  Hy[n|xithetic  nervea  and  ^nglia  (c«rvical  and  abdominal)  have  been  care- 
f uUy  exaniincd  by  Halo  VVhito  and  othera  ;  oft«n  they  have  been  normal,  and  whcn 
changes  have  been  fouud  tbey  have  not  di0ered  irom  tbose  wluch  have  been 
freouentt^  met  witb  when  there  have  been  no  (liabetic  syiiipU>mH  during  life. 

OcctutionaUy  a  iniUl  glycosuria  occum  in  as.sociatioii  vitli  vell-marked  diseasn 
of  tbe  nervoua  fiystciu  sucb  aa  locomotor  otuKia,  disseniinated  eclerosis,  Graves' 
diaease,  eta  But  tbe  aasociation  of  a  well-marked  diabetes  with  these  aSections 
18  Tery  rare. 

DtABBTKS  AKi»  AcRi>sraoAX.Y.— DuKng  the  last  5  years  a  number  of  cases  of 
acromegaly  have  been  reeorded  in  wbicn  clycosuria  wafl  present,  and  in  eoroe  of 
tbe  cases  there  bas  been  a  welt-marJcod  oiabetAS  (2  časen  of  diabetes  associated 
vritb  acromega1y  liave  como  under  the  wnter's  olK^rvation).  Out  of  SI  ca^es  of 
acromegaly  reeorded  in  literature,  4  were  associated  with  true  diabetes,  S  with 
glyco«uria,  and  in  15  cases  the  urine  wa8  free  from  sugar.  In  acromegaly  a  tumonr 
of  tbe  pituitary  bady  is  usually  present,  and  cases  of  tumours  of  the  pituitary 
body  are  on  rocord  in  which  diabetes  bas  been  present^  but  &ymptoms  of  acromogaly 
abtipnL 

TiiK  Kklation  op  Diabetes  to  Lbsions  op  the  Pancbea a.— Changes  in  the 
pancreas  have  lioen  desct-ibed  fnmi  tirne  to  tinie,  ever  ninco  Oaw1ey  recordcd  a 
čase  of  diabetes  (in  1788)  in  which  the  pancreaa  was  atrophied  and  contained 
calciUi     Many  years  ago,  Lauc'ereaux  drew  attention  to  the  iiancreatic  lesions. 

In  24  conseoutive  cases  of  dialietes  examined  p&thologicAlIy  by  the  writer,  tbe 
condition  of  the  pancreos  vas  as  fnlIowH  :  — 

(a)  Kxten8ive   changes   <very    marked    cirrbosis    2,    eancer   1,  extengive 

atropby  1)       .  .  .  .4 

{6)  WeH- marked  cbangeti  (cirrhosis  2,  lipomatosis  1,  atrophy  with  fatty 

dugonoratton  nnd  intiltration  1)      .  .  .  .  .4 

(c)  Sliglit  chnn^  (atroi>Jiy  with  sligbt  fatty  degoneration  1,  atrophy  out 

of  pro|K)rtion  to  tlie  general  wasting  2)     .  .  .  ,3 

id)  Atrophy,  but  onIy  in  proportion  t«  tho  general  vasting  .  .5 

{e)  Pancreas  normal,  macroscopicaUy  and  microscopically      .  .  .8 

U 

In  the  first  4  cases  of  tbe  above  table  tbe  pancreatic  changes  were  so  c.xtcnaive 
tbat^  bearing  in  luLiid  the  result  of  total  extirpation  uf  tliu  gland  in  animuls,  there 
can  be  little  doubt  that  tlie  cliabetes  waa  due  to  the  pancreatic  letiion. 

In  the  second  group  of  cases  it  also  appeara  probable  that  diabetes  was  due  to 
the  pancreatic  changes  ;  in  tho  third  |^up  the  relation  is  unccrtain  ;  and  in  tbe 
lait  two  groups  of  cases  eithor  tlie  diabetes  was  not  dcpendeut  on  tlie  pancreatic 
disease,  or  tbe  pancre-atic  allcction,  if  present,  wa8  a  functional  one  whioli  could 
not  be  recognified  macroscopicall^  or  niicroscopical]y. 

Many  casea  of  dialKtos  associated  with  pancreatic  disease  are  now  on  record, 
and  various  extonsivo  changes  have  bcK;n  fotind,  such  as  eirrhosia  and  tibroid 
changes,  £atty  intiltration  and  degeneration,  calculi,  eancer,  cysts,  and  marked 
atrophy.  Ofteu  the  }>ancreatic  tistjuo  has  been  almost  absent  owing  to  tbe  changes 
mentioncd. 

It  is  vcry  improbable  that  u\\  these  vuritnl  pancreatic  changen  should  1)6  the 
result  of  dialtetea  ;  and  wheii  we  consider  ihe  reaiarknbl«  roaults  of  exj>eriraental 
renioval  of  tlie  pancreas,  it  api»«ars  very  proljable  that,  in  certain  cases,  dial^etes  is 
dii'ect]y  due  to  pancreatic  discasc. 

There  are  two  objections  to  the  pancreatic  theory  of  diabetes  in  raan.  The 
tirst  is  that  (/li^cosiifM  tu  abeent  in  manj/  cases  of  diteata  o/  the  /Hinetfa*.  But  it  is 
important  to  rementbor  tbut  in  extirpation  of  the  panoreaK  in  animals,  if  a  sniall 
portion  of  the  gland  should  be  left  behind,  no  dialiet«8  follow8.  And  in  man,  in 
oise-ase  of  the  pancreas,  often  only  a  portton  of  the  gland  is  aflectod. 

Tho  Kecoud  great  object  to  tbe  pancreatic  origin  of  diabetes  is  the  fact  that 
the  panatat  t«  not  aJ^efUct  m  ail  cau«  of  diabfU«.  In  one-third  of  tho  cases  the 
pancreas  is  normal  macroscopica1ly  and  microscopicaIly.  Uence  in  these  cosea 
either  tbe  lesian  eauaing  tlie  diabetes  is  not  in  the  pancreas,  or  the  ji&ncreatic 
alfection  is  n  functional  one. 

It  is  conocivabte  that  arterio-sclerosis  may  cause  diabetes  b^  producing  changes 
in  the  pancreas  or  in  tbe  nervous  sy8tem  ;  and  several  iastructive  cases  ot  diabetes 
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are  on  reoord  in  which  niArked  pancrcAtic  ch&ngei  were  found  post-mortcm  that 
were  apparent]y  tlie  resolt  of  arterio-BcIerusis. 

DiABKTES  OF  ENTKKJKNors  Origin.— In  many  oasea  of  diabetAR  th«  moat  careful 
inqair7  faiU  to  reveal  any  ejcciting  caase^  and  often  tln  moct  cAreful  eKamination 
of  the  Drain,  poncna«,  Urer,  and  other  organs  fiuU  to  reveal  any  changes  except 
wliat  are  secondary  or  aoctdentaL 

It  is  quit0po8sible  (ai  8Ugg«Bted  hy  Stniropell),  tliat  Rome  caa«s»re  entirelj  or 
almoflt  entirel^  endogenons  to  ortgin,  i.«.  they  are  duo  to  some  developtnental 
abnonnality 

Sticttomatoloot 

Id  the  severe  forma  of  diabetes  the  face  is  oftea  wastcd  in  appearauce, 
the  wrinkle8  aud  naso-Ubial  folds  are  weU  marked.  und  tlie  cjcpretution  is 
often  anjdous  or  sad.  But  the  faoe  and  Lipe  are  not  ausemic,  or  not 
luarkedl^  amcmic,  unleas  eome  compLic&tion  shonld  be  prosent  In  the 
mild  forma  of  the  diaeaae,  however,  the  facial  erpreaaion  is  not  cbaraoterietic 

In  severe  forms  of  dialutes  ioasting  is  a  prominent  Bjrmptom,  eBpecial]y 
in  youDg  peraons,  vhilst  in  elderljr  patients  mild  diabetes  is  often  saeociatea 
with  ob€8ity^ 

Onset.  —  In  man}*  caaes  Ihirst  and  diuresis  are  the  first  simptoma 
DOticed;  eometiiuea  the  earlieat  sign  ia  troublesome  eramps  io  the  calf 
muBolea  at  nighl.  In  other  caaea  the  paiienb  firat  aeeks  medical  advice  on 
aoooont  of  va^ting  and  increasing  wcakiu4$,  or  on  aocount  of  one  of  the 
oomplications  (gangrene,  carlmncle,  cataract,  eczema  of  the  genital  organa, 
etc).  Occaaionallj  the  patient  atatea  very  definitely  tliut  the  thirst  com- 
menoed  Buddenly  on  a  oertain  da^r,  and  at  a  oertoin  liour.  Sometimee  a 
very  slight  glycasvirin,  uuaccoiupauied  l:iy  thirst,  diureHis.  or  other  H\'mptoma 
haa  pre^ed  the  true  dinbetea  for  niontha  or  ycure ;  but  certaiDly  thia  is  not 
alwa^'R  tlie  oaae. 

Thk  UittKS. — The  qvaiUify  of  urine  ia  increaaed  (often  150  to  300 
ouncea  in  the  24  honrs);  but  in  many  of  ihe  milder  caaea  the  increase 
may  ouly  be  alight  (60-100  ouncea  dailv). 

The  amount  of  urine  ia  abont  ef]ual  to  the  fluid  taken.  It  is  rednoed 
by  uitrogeuous  diet  and  by  intercurrent  diaease,  and  oft«D  dimiuishes  before 
a  fatiil  UTmiaAliou.  The  colotir  of  the  urine  ia  very  jjale,  generdlly  light- 
yellow  or  8traw-ooloured  ;  often,  but  not  alway8,  it  haa  a  greentsh-yiiliovi  tinL 
But  when  the  amouut  of  urine  ia  not  increaaed.  in  the  mild  forma,  the 
colour  may  be  normaL 

A  mucouscloud.  when  preaent  in  diabetic  urine,  is  often  aeen.  not  at  the 
bottom.  but  ut  Cho  uppcr  part  of  the  urine  glasa.  Dial>etic  urine  is  uaually 
bright  and  clear,  but  Hoiuetimes  in  feiuale  putieuta  it  is  turbid  from  the 
preaenoe  of  pua  and  epilhebal  cells.  The  sjmU  ia  often  Hweet  or  aromatio ; 
and  in  »overo  oaiea,  especiallv  juat  before  the  onaet  of  coma,  the  urine  haa 
a  pecuUar  "  chloroform  '  ameU,  UBuaUy  attributed  to  the  prcsencc  of  acelone. 
The  taste  of  diabetic  urine  ia  Bwoet.  The  renction  is  nearly  alway8  add, 
and  often  markedly  acid  The  tpecijU  ffrantjf  ia  increase«!  (up  to  1030, 
1045,  or  higher).  A  sinall  (piADtity  of  sugar  may  be  foond.  however,  in 
urine  of  a  normal  or  1ow  ep.  gr. 

The  prttence  o/  »ugar  ia  of  couree  the  most  imporumt  chango  in  the 
Drine  in  diabetoa.  Sometiiues  before  the  pationt  haa  becn  aware  of  the 
natore  of  the  diaease  he  has  been  atruok  by  the  fact  that  flies  hare  beeii 
attnutod  to  his  urine ;  also,  if  a  drop  of  it  haa  bUen  on  to  hia  boot,  or  any 
■4jaoeDtobJoct,and  haa  bccn  allovrod  to  dry,he  haaobserved  that  a  salt-Uke 
de^MMit  haa  Itceo  loft  beliiud.  The  eugar  present  in  diabetic  urine  ia  gra|»e- 
angar  (glooote),  and  iU  amount  variea  according  to  the  nature  of  the  nue 
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firom  0'5  to  6, 8,  or  12  per  cent.  The  daily  amount  excreted  maj-  be  3000  to 
4000  grains,  or  more.  (i'or  eugar  t«8t8  seo  articiea  ou  "  Gljrcosuria " 
and  "  Urine  Tceting.")  The  Bugar  iucruaeea  in  niild  cosus  afttT  fooU,  and 
dimiuislies  durlog  fasting,  and  hence  the  escretiou  ia  lesa  duriug  the 
night.  In  very  mild  casee  sugiir  may  be  ubeent  in  the  night  urine  (paseed 
betbre  breakiast),  whilst  it  is  abuudant  in  the  day  urine.  The  sugar  oscretion 
is  increosed  by  etarchj  and  Biiccharine  foods  and  diminished  by  nitrogenous 
diet.  In  mild  caaes,  when  c'arlx)hydrutes  are  withdra\vu  from  the  diet,  the 
Bugar  disappears  from  the  urine,  but  returna  when  carbohydrates  are  taken 
agaiu.  In  the  mildeut  cases  aimplo  restrietiou  of  the  carbohydrate3  is 
sufficieut  to  ciiuse  the  glycosuria  to  disapjietir.  These  are  points  of  practical 
importance  in  urine  tcsting  in  mild  casea  In  severe  casce  of  diabetes  Bugar 
is  preaent  in  the  urine  in  spite  of  the  wit]idrawal  of  aH  carbohydrate  food, 
and  may  be  presen  t  during  fastiug.  ^m 

Sugar  is  the  carbohydrate  in  the  diet  which  caueea  glucose  to  ba| 
eliminated  in  the  greatest  quantity  in  the  urine,  whilst  etarch  and  otlier 
carbohydratcs  are  tess  injurious.  Grape-sugnr  is  most  injurions;  fniit-sugar 
(Uevulose)  is  only  ahout  half  aa  injm-ioue  as  graj^e-sugar ;  milk-eugar  and 
cane-augar  Bt*ind  iuidway  lK;twcGn  grupe-augar  and  laivnilose.  Fata  uever 
increaae  the  sugar  exeretion,  and  alcohol  in  moderate  quantity  has  no 
eft*ect. 

Musevlar  exerci9e  diminishea  the  sugar  exGTetion  in  well-nourished 
patients  suffering  from  a  mild  form  or  early  stage  of  the  diseaee.  But  \vhen 
the  atlection  ia  severe,  and  the  patient  wasted,  exercise  increases  tlie  sugar 
excretion. 

The  sugar  excretion  ia  often  diminished  or  arrested  by  intercurrent 
afTections. 

The  cxcretion  of  nrm  ia  increased  owing  to  the  exces8  of  nitrogenou 
food  taken  by  the  diabetic  patient ;  only  in  a  fe\v  caaea  is  the  incre 
urea  eicretion  due  to  the  deatruction  of  the  albumen  of  tlie  body  (Seegen). 

Not  iufrequently  there  ia  a  small  deposit  of  uric  ocid  crystalB  at  th^_ 
l>ottom  of  the  urine  glasa  in  mild  cases  of  diabetes.  H 

The  excTtHion  of  ammonia  is  increased  in  some  cases,  but  not  In  ali. 
In  diabetes  coma  it  is  greatly  increased.  Sometimes  there  is  au  abuudant 
deposit  of  oxalate  of  tirne.  M 

Ac  the  early  stage  of  the  diseose  alhiminuria  is  u8aaUy  absent,  bufcl 
it  frequently  appcars  at  a  late  stage  of  the  diseaee.  Thua  in  100 
cases  the  writer  found  albumen  present  in  30  wheu  the  patienta  tirat 
came  under  observation ;  but  in  some  of  the  cases  in  which  albuminuria 
waa  absent  at  Hrat  it  developed  later,  so  that  hnttlly  it  Nvas  preaeut  iu  44 
per  cent.  The  albuminuria  m  usiially  very  slight,  and  not  associuted  with 
nephritia  or  any  groaa  lesiou  of  tlie  kidneyB  ;  but  in  a  few  ca-ses  the  albumin- 
uria is  abundaut,  and  there  are  sigua  of  parenchymatou8  or  interstitial 
nephritis.  In  only  4  out  of  the  100  casea  of  diabetes  just  mentioned  was 
the  amount  of  albumen  large.  In  diabetic  coma  albumen  aud  casts  are 
nearly  aUvajs  present  in  the  urine ;  but  othenvisc  the  albuminuria  is  not 
accomi»iQied  by  costa,  except  in  the  rare  caae  when  there  are  indications  of 
actual  nephritis. 

Wlien  inflammation  of  the  prepuce  or  of  the  vulvu  ia  preaent  aa  a  com- 
plication,  the  urine,  when  rectintly  passed,  ofton  contains  fungus  spores  and 
mycelia  along  with  a  few  pus  cells.  In  diabetic  females  the  urine  is  not 
iujfrequently  8lightly  turbtd,  ovring  to  the  presence  of  pus  and  epithelial 
cella 

In  the  severe  forme  of  diabetes,  when  a  solution  of  perchloride  of  iron  is 
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added  to  the  urine,  ihere  ia  ut  tirat  a  turbuUtj  ovviug  to  the  precipitate  of 
phosphntes,  biit  od  adding  more  of  the  perchloride  eolutiou  a  dark  browDiBh- 
red  coloration  Ls  ofton  obUlned.  Thi«  colorAliou  is  knowii  as  Grrhardi's 
TMcHon,  and  is  usuall}'  attributed  to  diacetie  acid ;  by  aome  it  is  attributed 
not  to  Ihis  su1)0taDCo,  but  to  other  cloeel^-allied  compound.  Thia  reoction  is 
aa  iudication  of  a  severe  form  of  the  disedse ;  it  is  usuallj  present  in  diabetic 
coma;  but  in  mild  forms  of  the  diisease  it  is  absent  A  similar  reactioD  is 
oocafiionHlly  met  with  in  febrile  diaeaaea  aud  several  other  aETectiona.  ALso 
the  urine  of  patients  nho  are  taking  salol,  salicjbc  acid  and  8alicylate  of 
Boda  givca  a  dark  browDiHh-red  coloration  with  perchloride  of  iron  ;  but  the 
colour  bas  more  of  a  violet  or  pur^ilc  tint  than  that  obtained  in  severe  casee 
of  diabetes.  The  urine  of  patients  taking  antipynn,  BaUpyrin,  and  severa! 
other  drugs  also  gives  a  browmah-red  coloration  with  perchloride  of  iron. 
When  the  urine  of  a  diabetic  patient  gives  a  reaction  with  perchloride 
of  iron,  often  acetone  is  also  present.  It  may  be  detected  by  LegaVs  test. 
To  several  cc.  of  urine  n  few  drops  of  a  concentmted,  fre8hly-made  solution 
of  nitro-pruaaide  of  HOiliuiii  are  added.  The  niixture  is  iiiride  alkaline  wit)i 
liquor  potaasce,  and  then  acetic  acid  is  added  when  a  riokt-rcd  coloration 
is  obtained.  Another  method  is  to  distU  about  holf  a  litre  of  urine ;  to  the 
diatillate  a  few  drope  of  a  solution  of  iodine  in  iodide  of  potasaiuui.  and 
a  few  drops  of  caustic  potash  are  added.  When  acetone  is  preoent  a 
precipitate  of  iodofomi  occurs.  It  is  yellowiBh  in  colour,  aud  lias  the 
charucterifitic  iodoform  smeli ;  under  the  niicroscope  it  preeents  hexagonal 
platea  or  atartt.  It  haa  been  8bown  that  acetonuria  may  be  prodticed  in 
heoltbj  persons  by  a  diet  of  oitrogenous  and  fatty  food,  fr«e  from  carbo- 
hydrates :  but  on  the  addition  of  carbohydrate8  the  acetonuria  disappe&rs 
(Uirachfeld.  Kosenfeld,  and  otheni).  A  liigb  degree  of  acetonuria  or  an 
incnsase  of  the  acetone  ezcretion  is  regarded  by  Hirschfeld  as  an  indica- 
tion  of  approaching  coma. 

In  the  severe  forms  of  diabetes  /3-oxybutyTic  acid  is  often  found  in  the 
urine. 

The  Blood. — The  most  important  change  in  the  blood  is  the  excefl8  of 
sugar  present.  A  minute  quantity  of  sugar  is  present  in  nonnal  blood  (0*6 
to  10.  or  a  little  more  than  10  per  1000,  ravy;  average  in  ten  healthy 
men,  17  per  1000,  Se^en).  In  diabetes  niellitus  the  amount  of  sugar  in 
the  blood  is  umiallj  greatly  increaaed,  and  may  reach  27  to  57  per  1000. 

Tlie  writ«r  has  diicovered  a  simplo  rocthod  of  distinguUhing  diabetic  blood 
from  oon-diabetic  blood  by  iia  reactiou  with  &  lolution  of  nifUtyUHt  hlvt.  lliis 
method  is  extr«iiely  Mnuitive,  and  it  ii  onij  nocesAary  to  exainine  a  drop  of  blood 
ohtAined  by  pricking  Uie  finger.  On  heating  s  drop  of  diabetic  bluod  and  ui 
ollcfiline  HoluDon  of  ni6thylene  blue  in  certnin  proportions  the  blue  colour  of  the 
■olution  iK  removed,  whikt  if  non-cliAbetic  blood  be  used  in  plače  of  diabetic  blood 
(in  the  tame  proporiion)  tho  solution  rotaino  iU  blue  colour. 

Tlie teit iD»y  be  perlormed  as  follow8  :— ABinnlt  n^in-mf  test-tube  iswe11cleiuied, 
and  a  drop  of  water  (40  cithic  miUiauUrt)  pUoed  at  the  bottom.  It  is  important 
to  a«o  a  narrow  test-tube  ao  that  the  a|}par  mrfaoe  of  tlie  flaid  with  whi<:li  the  air 
comM  in  contoct may  be  9» imaU  aa  potainlo.  To  measure  the  qitAniitv  of  blood  the 
capillKry  tube  of  a  Govert*  h■^noglohinomnt4^r  wliieh  is  fn^duatccl  for  SO  cvtbie 
mtUtmeUrt  m&j  be  uwsd.  Tlie  tip  of  onn  of  the  pntient s  lingun  is  cUMned  and 
dried,  oiid  ihrn  pricked.  Whiin  a  lorge  drop  of  blood  hoa  eaoaped  it  is  sucked  up 
into  the  capilUry  tube.  Tvemtv  nvAic  mtllimrtrvt  of  blood  are  token  from  tho 
6nger.  ^  The  blood  i»  bIown  geotff  into  the  water  at  the  bottotn  o(  tlio  &inAll  te«t- 
Uiitr.  Thon  1  rvhic  tfntinettr  (i.t.  1000  oubie  mUUmet«ni)  of  a  wat4*ry  Molution  of 
methjrlone  bluo  U  added.  The  streogtfa  of  the  n)e(hyloDe  blue  lolutioD  is  1  in 
6000.  fTo  meosor«  tli«  m«Ui7]«n«  bla«  solution  the  1  cc.  pipctte  tube  of 
Souttialri  ureometar  inay  be  used.)  To  the  mixture  of  blood  oad  inetbyIeoe  bla* 
in  the  test-tube  finali/  40  aUne  miUinuttn  of  litioor  potMiM  (B.P.)  or«  added. 
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The  flttkis  in  the  tube  are  tlien  we\\  mized  by  shaking.  Aa  a  control  cxperiment 
a  aecotid  test-tube  of  Bimilar  siza  is  taken,  and  into  this  is  placed  the  aame 
qaantity  of  non-diabetic  blood  with  the  samo  proportion  of  water,  mBthybne 
blue,  and  liauor  potaBsi?. 

The  tluiu  in  each  tube  has  a  fair]y  deep-blue  colonr.  Both  ismaU  tubes  ara 
tlien  placed  in  a  l>eaker,  capsule,  or  very  wide  test-tubc  containing  wat€r.  Heat 
Is  appliccl  by  a  spirit-Iamp  until  tfao  watcr  boils.  It  is  allowed  to  continue  bolling 
for  ai»ut  four  minutes.  By  the  end  of  this  tirne  the  lluid  in  the  tube  contJiining 
the  dialjetic  blood  chauges  its  colour  ft-oni  a  fairty  deejp-bluo  to  a  dirty  (tale 
yellow  (almoftt  the  colour  of  normal  urine),  whilsttho  fluid  in  the  tube  containing 
tlio  non-diabetic  blood  reniains  blue.  OccasionaUy  it  becomes  bluish-f^reen,  Bome- 
titnes  violet ;  but  it  never  Joses  ita  blue  colour.  The  tube«  should  be  kept  quite 
stili  whilttt  in  the  uater-bath,  aii  by  shakiiiK  the  decolorised  methylenc  blue  is  apt 
to  be  oxi(iised  by  the  oxygen  of  the  atmos|tliere,  and  a  blue  tint  may  then  retum 
to  the  tluid.  This  is  the  reason  why  it  is  neccssary  to  empty  a  vater-bath,  since 
if  the  test-tubea  be  beatcd  directly  over  a  špirit  lamp  it  is  difficult  to  avoid 
shaking  the  fluid. 

A  U)ilky  api^earance  of  di&betic  blood  has  occa&ional1y  been  observed  on 
post-niortera  esamiuation.  In  other  cases  the  blood  has  had  a  pink  colour,  and 
on  standing  a  milky  or  croam-liko  serum  has  scoaratcd  on  the  sorfacc.  This 
cream-like  condition  of  the  serum  has  been  sho^Ti  Dy  miuroKcopical  and  chemical 
exaiuiuation  to  be  due  to  the  preaenco  of  fat  globules.^  Analy.si8  of  the  blood  haa_ 
sODtotimes  &hown  that  the  percentage  of  fat  Iias  been  inercascd. 

SvilPTOMS,  COMFUCATIONS,  ANlJ  PATHOLOGICAL  ChaNGES  IN  COKNKCTION 

wiTH  THE  Vabiocb  Svstbms.  —  Besides  the  cbanges  in  the  urine  other 
proniinent  8ymptoin8  are — thirst,  increased  np{>etite,  grcat  veakness,  oud 
emaciutiou  in  the  severe  forma  of  the  difteaae.  a  harah  dry  skiu,  otten  a  red, 
raw-looking  tongue.  The  temperature  is  normal  or  subnoraial  except  when 
complications  occur. 

AlI3IKNTARY  CaNAL,  LlVER,  AND  PAUCRKAS.— The  BalivA  is  U8Ually 
8canty  and  tho  mouth  dry.  The  gums  are  often  inflamed,  spongv,  and 
8wolleu.  The  teeth  are  often  carious,  and  beeome  loose  and  fall  out. 
Thirst  is  one  of  the  nioat  characteriatic  Bymptom8  of  the  disease,  and  often 
enonnouu  quantitie8  of  fluid  are  taken  :  bitt  in  very  niild  cases  the  tbirst  is 
sHght  or  absent ;  and  alao  in  severe  cases  during  the  last  few  days  of  life  the 
tfairst  often  diminisbes  or  ceases,  when  phthisis  or  other  complicatlonB  have 
developed.  The  appetite  is  generallj  increoBed  greatly,  but  tliia  is  not  such 
a  constant  STmptom  as  thirst.  In  certain  mild  cases  the  appetite  is  not 
increased ;  alao  in  severe  cases  at  a  lato  stage  the  appetite  fails. 

Diabetic  patients  very  frequently  suflier  from  constipation.  In  clironic 
cases  diarrha>a  ia  occaaiouallj  present. 

Patliologiciil  examination  dot'8  not  reveal  any  characteriatic  change  in 
the  stomflch  or  intestinea.    Occa8ioniilly  tuberculoua  ulceration  of  the  intes- 
tines   has  been   met  vrith.      The  pathological  changes  in  the  liver  ancL^ 
pancreas  have  been  already  referretl  to.  ■ 

The  Lungs. — -The  most  frequent  pu]iuonary  complication  is  tiibercular 
phthiais.  It  occurs  more  fre(iuently  in  young  dialjctics,  aud  iu  the  severe 
forms  of  the  disease  amongst  the  poor.  Tn  elderly  diabctics,  especially  in 
the  obese  or  gouty,  tuberculosia  is  much  less  frefjuent. 

In  100  consecutive  casea  (cliiefly  bospital  palienlK)  in  Manchester  tbere 
were  evidencea  of  phthisia  in  29. 

Next  to  coma,  tuberculoua  phthiais  ia  the  most  eommou  termination  of 
diabetes.  In  half  the  cases  of  diabetes  in  which  the  -miter  has  aeen  or  niade 
an  autop8y,  tuberculoua  diaeaso  of  the  lungs  (exteusive  or  alight)  has  been 
present.  The  phthiais  of  diabetic  patients  is  usuaUy  tuberculoua,  and 
tuhercie  baciUi  ure  present  in  the  aputum. 

rhthiHB  ia  diabetic  subjects  generaUy  niua  a  comparatively  latent  course, 
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and  the  pathological  clianges  are  more  advaactid  tbau  is  auspecLed  from  the 
olinicftl  signH.  Cough  and  expi-ctoration  are  often  slight.  The  temperature 
is  not  much  abore  nonnal,  aud  bienioptjraia  ia  very  rare.  But  to  theae 
general  Btatemeots  thero  are  exceptioQ&  Wben  Ibe  lung  chaogea  become 
advoDced  the  diabelic  8yioptoma  graduaUy  subaide,  and  ficallj  the  sugar 
tnay  disappear  from  the  urine. 

Pathological Ijr  diulKtic  phthims  is  uflually  due  to  a  chronic  caseous 
tuberculoua  Itroucho-pueuinouia,  it  geuerallv  ruus  a  rapid  couree,  caaeation 
Boon  occurs,  and  the  diseased  parts  break  dowii  aod  cavities  are  formed. 
Tbere  is  no  teodencv  to  cicatriBatioa. 

OocasioDalIy  a  chronic  pntuvionic  (non-tuberculoufi)  phthieia  is  met  with 
in  diabetic  subjeots. 

Gangrene  of  the  lunga  oocasiouallj  occur  as  a  complicatioa ;  in  such 
oaaeB  the  characteriBtio  offensive  anioll  of  the  sputum  iajiy  be  abaent. 

Broncho-pneumonia  and  acute  croupous  pneimionia  are  rare  complica- 
tiona 

Thk  Hkabt. — Usuall^  there  are  no  dgns  of  cardiao  diseaec,  especiallj  in 
Hie  severe  formo  of  diabetes.  (Heart  nonnal  on  clinical  examination  in 
93  out  of  100  casee  exaiu)ned  by  ibe  writ«r.)  Id  the  later  stagee  of  the 
difiease  the  bcart'B  action  and  the  heart  sounds  are  often  feeble. 

Mayer  of  Carisbad  bua  found  cardiac  oalargemunt  in  216  per  cent  of 
Ihe  caaes  (but  probably  a  conoiderable  proportion  of  his  patients  wouId  be 
elderly  pereons  suCTering  from  a  mild  form  of  the  diaease). 

OccasionallT  diabetes  terminates  with  s/mptoms  of  cardiac  failure  or 
OoUapae  (see  "  Diabetic  Comu,"  p.  489). 

Thd  piilse  ifl  U8ually  normal,  but  in  elderly  [H^rsona  ofien  signs  of  arterio^ 
nleroas  aud  high  tension  are  met  with :  and  sometimes  the  pulae  ia 
large,  hard,  and  of  increaaed  temdon  in  diabetica  under  middle  Ufe^  eren 
wben  there  are  no  eridencea  of  kidney  disease. 

PathologicallT  in  severe  forma  of  the  dinase  the  heart  aBuaIly  presents 
DO  macroscopicaf  change  except  general  atrophj ;  or  the  heart  muscie  is 
often  aoft  and  llabby.  Isracl,  bowever,  found  cardiac  hj7«rtrophy  (gencrally 
associated  with  hypertrophy  of  the  kidneva)  in  10  per  cent  of  the  caaes  of 
diabetee  examined  pathologicaUy  at  the  Berlin  Pathological  Institute. 

Sometimes  fatty  or  glycogonio  dcgeneration  of  the  cardiao  muBclc  is 
ibond  00  microecopical  examiDation. 

The  Kipnsts. — Albumen.  usually  in  small  quantities  or  mere  traoeB,  is 
often  present  in  the  urino  of  diabetic  patients  (44  per  cent  of  oaaes).  It 
ocours  e8peciaUy  at  the  late  stages  of  the  diaeaae,  and  is  nob  asBociated 
with  nephritifi.  It  bas  beeu  attnbuted  to  eicees  of  nitrogenous  food,  to 
catarrh  of  tlie  bladder.  and  oooasioDany  it  is  due  to  the  mixture  of  a  little 
pus  vrith  the  urine  owing  to  the  balanitia  in  Uie  male,  or  eczema  of  the  rulva 
in  the  female.  Id  a  few  caaes  the  albumen  ia  lazge  in  amount,  and  ia 
associatcd  with  signa  of  nepbhtis,  parenchymatou8  or  interstitinl  (4  out  of 
the  44  caaes  of  albuminuha  just  mentioned). 

On  patholocicol  csaiuinatioD,  hypertrophy  of  the  kidney8  ia  not  uo- 
oommonly  found.  Ooca8ioually  there  are  aigns  of  iuterstitial,  parenchTmatoita 
or  diffuse  (parenchTmatons  with  interstitial)  nephritin,  and  in  a  {ew  oaaea 
tubercle  of  the  kidneja  Microaoopicallv  ctuingca  in  the  renal  epitbelium 
are  often  present,  and  the  following  harebeen  deecribed : — hyaliDu  dcgenera- 
tion (^Vrmanni);  nocrona  of  eialhclium  (EbBteiD),fattydegeDeniliou  (Fichtnfr); 
ghroogenic  degcnoratioD  (Etirlich  uud  Frt^hclis).  Ttie  Intter  ohaag«  is  met 
with  chieBy  ia  the  c«Ua  of  Heulvs  loop. 

The  Setn.— Id  80T«n  oaaes  the  akiD  ia  ufltiaUy  dry  and  rough.  but  in 
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tbe  cnilder  caaea  it  is  generalljr  normaL  iVuritus  is  sometimes  troubleBomej 
it  is  usuallj'  locul,  mrt'ly  general.  PruriLus  is  most  common  about  tho 
genitul  organH  08{>ecially  in  feumles,  aml  Rometinies  it  is  the  sjniptoins  for 
which  advic«  ifl  firet  aought.  Pruritua  of  the  vulva  ia  produced  by  the 
irritation  of  the  saccharine  urine,  it  is  often  followed  bj  erythema  and 
eczema.  In  the  niale  pruritua  of  the  glaus  ])eiiiB  ia  due  to  the  same  cause, 
and  is  often  foUoMved  by  erjthema  and  balanitia,  and  the  prepuce  may 
become  cedematon«. 

BoiJa  aud  carbuncles  aometiiues  ocour ;  the  hitter  are  most  frequently 
mot  with  on  the  ncck.     In  patienta  over  4o  gangrene  aometimes  occurs.    I 
maj  be  moiat  or  dry,  aud  is  frequently  associated  vvith  arterio-sclerosia,     I 
occurs  moet  fr©quently  in  the  foot,  and  is  often  excited  by  some  alight  wountf 
or  injury  to  the  skin.     Gangrene  may  folIow  c^Uutitis  in  other  parts. 

Perforating  alcere  on  the  feet  resemliUng  those  seen  in  looomotor  ataiia 
are  occasionallj  met  with  in  diabetica  over  middle  age. 

Anasarca  of  the  feet  aud  sometimes  of  the  hands,  without  albuminuria 
or  aigns  of  cardiac  failure,  is  an  occasional  complication  of  diabetea 

Xanthoma  diabeticorum  is  one  of  the  rarest  akin  afTectious  in  diabetes. 

Other  skin  affections  are  ocouuonHlly  met  with,  and  reo€ntly  a  form  of 
diabetes  with  bronzing  of  the  akin  liaa  heen  described  {diahtU  hronz6). 

Affkctions  of  tue  Eve. — Befect«  of  vision  are  not  uncommou  in 
diabetea.  The  moat  importimt  alfectiou  is  ciiUiracl  (9  per  oeut  of  caaes).  It 
ia  uBually  bi-lateral,  and  occui's  in  joung  patieuts  ae  well  as  in  the  aged. 
It  is  gcnerally  of  the  aoft  variety  but  not  invariablj. 

Defects  of  viaion  are  also  caused  by  pareme  of  accommodation,  short- 
sightedness  developing  late  in  life,  vntreous  opacities,  retinitis,  and  amblyopia. 
Diabetic  retinitis  ia  very  rare  (aeven  casea  in  100).  It  only  occurs  in 
patients  over  the  age  of  40.  In  one  form  of  diabetic  retinitis  the  changea 
Gonsiat  of  amall  punctiform  ha^morrhages  scattered  over  the  retina.  In 
another  form  the  changea  cousiat  chiedy  of  amall  white  patchea  chiefly  near 
the  ceotre  of  the  retina.  These  white  patchea  have  u  "  curdy  "  appearance, 
and  are  sometimes  clustered  together  in  the  form  of  a  semicircle  or 
incomplele  circle  aurrounding  the  yeUow  spot ;  they  are  never  groujxjd  in 
a  Btar-ahaped  form  radiating  from  the  yellow  apob  as  in  albiiminuric  retinitis. 

OccaaionaUy  diabetic  patieuts  siififer  from  ambljopia  vvith  defoct  of  viaion 
chiefly  in  the  centre  of  the  field  and  with  oeutnil  acotomata  for  coIoursLi 
Ophthalmoscopic  examination  reveais  no  changea  in  the  disc  or  retina,  andj 
the  condition  resemblcs  tohncco  amblyoiiiH. 

Sexual  EuNCTloNS.^In  the  male,  diminution  or  loaa  of  aeiual  powe 
is  not  infrcqnent.     In  females  the  8exual  desire  ia  said  to  be  diniiniahed 
greatly  in  severe  cases,  ^liikt  in  tbe  mild  forms  of  the  diseaae  in  elderly 
women  it  is  aaid  to  be  increased.      Amenorrhoea  sometimes  occurs  at  an 
early  stage.     Pregnant  diabetic  women  often  abort,  and  during  pregnancjH 
and  the  puerperal  state  tbe  disease  often  advances  markedly.  H 

Nkrvous  Svstem. — Mental  dnlnesa  and  drowsineaa  are  frefjuent.  Often 
the  patient  is  melanchohc  and  dtipi*es8ed,  but  as  a  rule  the  iutellet^t  reuiaina 
clear  up  to  the  last.  Tlic  writer  bas  recorded  two  eaaea  in  which  changea 
were  preaent  in  the  posterior  columna  of  the  cord  in  diabetic  patieuts.  In 
both  cases  the  changee  were  seen  clearly  with  the  naked  eye.  After 
hardening  in  Miiller's  fluid  the  degenerated  tnicts  were  paler  in  colour  than 
the  rest  of  the  whito  matter;  in  both  caaes  they  occupied  GoU'b  columna  in 
the  cervieal  region ;  t,hey  ext*;nded  into  Burduch'8  columna  in  the  dorsal 
region  in  one  čase,  in  the  lumbar  region  in  the  other.  Microscopically  the 
cbanges  were  much  less  distinct,  and  consisted  in  slight  degeneration  of  the 
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fibres  of  Uie  poeierior  coluiuna.  l*TObaL)ly  t>iey  wore  tbe  result  pf  the 
diabetic  blood  condilion.  Similar  chauges  have  beeu  recorcled  by  8evei'al 
obaervers.  Cramps  in  the  calves  of  the  lega  at  night  are  comnion  in 
diabetes,  arnl  are  tuuictimua  umongst  the  earlieat  s^niptoms  of  the  dineaHC. 
The  patiect  may  aUo  complaiu  of  gQawiDg  poins  in  the  I^s.  \vhich  may  be 
so  teadcr  that  lie  cuanot  beor  one  leg  U>  lie  over  the  uther  in  \yed.  The 
lege  may  feel  numb,  and  the  knce-jerka  in  Buch  cases  are  often  abeent 
Theso  8yniptom8  are  probab!y  duc  to  sligbt  peripheral  netiritia.  Ooca8ionally, 
but  very  rarely,  there  are  well-markea  Bymptom8  of  peripheral  neuritis — 
the  feet  being  "  dropped  "  and  the  legs  paraly8ed,  and  eeaaoTy  ejTiiptoras  being 
pre6eut  as  in  ordiuary  ulcoholic  ueuhtia.  Caaea  are  on  record  of  iiionoplegia 
and  of  paralyBis  of  aangle  groupa  of  muscles  which  are  probably  of  neuritic 
origiu. 

A  small  number  of  caaee  have  been  publiabed  in  which  pathological 
examinatioD  bas  verified  the  diagnoais  of  peripheral  neuritis  (pareuchymatou8 
form).  In  mofit  of  the  casea  recorded  the  neuritis  hua  occurred  in  jmtients 
over  the  oge  of  50,  and  this  complication  doee  not  bear  aDy  relation  to  the 
umount  of  augar  in  the  urina 

The  hrut-jtrkt  are  not  infrc<jucntly  luet  in  diabetic  patients,  and  in 
such  caaea  there  are  sometimes  slight  si^ns  of  neuritis  (guawing  paina  in 
the  1^.  tenderncBs,  and  cramps  in  the  calf  muscles) ;  very  rarely  there  are 
inarked  aigns  of  peripheral  neuritis.  But  fretjuenllv  wheu  tlie  knee- 
jerks  are  loet  there  are  no  other  indicatioos  of  neuritis,  and  pathological 
examinEition  muy  rereal  no  chunges  in  the  jHirijihcml  ner\'e8.  Amongst 
100  diabetic  hospilal  palieuta  the  writer  fouud  the  knee-jerks  both 
loet  in  49,  both  present  in  45,  one  prceent,  one  aboent  in  6.  Moet  of  these 
patients  suHered  from  a  very  severe  form  of  the  disease,  witb  gmt  wasting. 
In  private  praetice,  vhere  moet  of  the  mild  forma  and  carly  caeeB  are  met 
with,  tbe  knee-jerks  are  ouly  lost  in  n  small  proporcion  of  caaes.  The 
knce-jerka  when  present  at  an  early  period  are  frequently  loat  later. 
During  the  last  few  da3*s  of  life.  the  wht^  fonnd  the  kncc-jorks  loet  in  73 
per  cent  of  hospitol  caaes,  and  they  were  lost  in  20  out  of  23  cases  of  diabetic 
coma.  In  the  severe  forms  of  the  disease,  when  the  knee-jerks  have  been 
abaeut,  ihe  writer  \m»  uHually  foiind  itie  writ<t-jerks  ulw>  absent.  But  the 
aupcrficial  reflexc8  —  plautar,  abdominal,  and  eptgastric  —  are  generally 
reAdUy  obtained  or  increased,  even  when  the  knee  and  wri8t  jerks  are 
absent 

DiABsnc  CoKA. —  The  most  frequcQt  toruiination  of  diabetes  ia  in 
«oma,  which  is  not  dependent  on  any  grosa  lesion  of  the  oi^gans.  Whon 
advonced  phthisis  is  present  aa  a  complication,  uBuaUy  ooma  doee  not  occur, 
bnt  to  this  rule  there  are  exoeptiou8. 

Diabetic  coma  may  oocur  in  uU  forms  of  the  dieeaae  and  at  ali  agea, 
but  it  is  c«peciAlly  common  in  young  ]>atient8  and  in  the  severe  forms. 
Coma  may  develop  at  a  very  early  date  after  the  onset  of  diabetes,  eBpecially 
in  yotuig  poople  (fow  woek8  or  montlis),  or  it  umy  onIy  oocur  after  the 
diattse  has  been  pnsaunt  fur  jears.  Coma  has  frequently  developcd  direct1y 
after  a  long  raUway  jourm-y.  Grcat  muscular  cscfrtioii.  greut  inuuUtl  worry 
and  anxiety  are  ano  exciting  oauMt.  A  sudden  change  of  diet  and  a  very 
rigid  diet  ore  thought  by  manv  (Ebitein,  Naun}^),  Sohmitx,  (iruln^,  ctc)  U) 
favour  the  duTcloprnent  of  diabetic  coma  when  the  jiatient  is  sutlering  from 
u  severe  form  of  Uie  disease,  and  when  the  urine  gives  a  murked  reaction 
with  perchloride  of  iron.  Prolonged  constipation  is  probably  a  prodisposing 
oauafi,  and  nameiDiu  caaei  are  on  reoord  in  vrhicb  Tarious.compUcAtions 
oad  aiao  Burgktl  opMBtioofl  have  apiteared  to  bo  eiciting  cauac«. 
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Tke  sywptom9  o/  diahttic  etyma  ofteu  commeuc«  with  laasitude,  epi^tric 
paiu,  uausea,  and  occasioaal  vomitiug.  Id  other  cases  ahortuess  of  breatb 
ia  tlie  earliost  B}'mptom,  and  it  hua  occaaionuUj  precedud  other  s)'mptoms 
for  aeveral  daja  Headache  may  occur  at  the  onset.  Ofteu  the  patient  is 
anxiou8,  restlese,  or  excited  at  firet,  then  drow8ine88  graduallj-  develope  and 
pasiBS  into  coma.  The  ptil^  becouies  rapid  aud  feoble,  and  Lupine  regardfl 
mpidity  of  the  piilse  oa  au  iinporbant  early  eign  of  comrnencing  coma. 
Dy8pU(ca  is  a  prominent  foature  in  the  majority  of  caaes,  and  the  hreathing 
bas  a  peculiar  pantiug  or  aighing  character ;  the  number  of  respiratioos  per 
minute  iu  oftca  only  eliglitlj  increased  or  even  normal,  and  the  dyspno^  is 
often  iudicated  by  deep  iuspirabion  and  deep  expiration,  rather  than  by  much 
increase  in  the  frequcncy  of  rcspiration.  This  jieculiar  dy0pncca  Ib  described 
by  Kussmaul  aa  air-!iunger.  The  bowels  are  Kt^uerally  conatipated.  The 
skin  bccomes  pale  and  cold  ;  and  in  mftny  coso-s  there  is  slight  cjanosis  of  the 
uose,  lil«,  ears.  hantU,  and  feel.  The  temperature  is  generdlly  suknormal, 
Ofi^-G?"  F.  i  in  a  few  cases  it  risee  at  the  last  to  102'-104''  F.  The  breath 
has  usually  a  peculiar  smeli,  8omowhat  like  chloroform,  and  ocetone  has  been 
fouud  in  the  expirei.l  air.  Ttiis  smeli  ia  often  detected  for  some  tirne  before 
the  onset  of  coma. 

The  ucidily  of  the  urine  is  iucreased,  but  the  quantity  of  urine  and  the 
amotmt  of  sugar  ejccreted  usually  dimiuish  with  the  onset  of  comatose 
8ymptoma.  The  urine,  like  the  bi-eath,  haa  a  peculiar  "  chloroform  "  smeli 
(acctone).  A  trace  or  amall  quantity  of  aJbumcn  ia  U8ually  presenC 
(according  to  some  vvriters  invariably  present)  in  the  urine  in  the  common 
\'ai'iety  of  diabetic  coma.  Sometimes  the  urine  ia  free  from  albiuuen  up 
to  the  ODset  of  comatose  8ymptoms ;  but  in  otEier  cases  a  traco  of  albumen 
ia  present  for  some  tirne  Ijefore  coma  derelopa.  In  20  consecutive  cases 
of  diabetic  coma  the  writer  found  a  trace  or  small  quantity  of  albumen  in 
the  urine  in  cvery  cjiae.  According  to  Killz,  casts  are  alway6  present  in  the 
urine  in  the  common  form  of  diabetic  coma.  aud  he  believes  the  appearance 
of  caata  to  be  a  valuable  premomtory  sign  of  the  onset  of  coma.  In  17 
conaecutive  caaes  of  diabetic  coma,  the  wnter  found  them  always  presenL 
AVhen  a  emall  amount  of  a  dense  yellowiah-wlute  deposit  appeara  exactly  at 
tbe  bottom  of  the  urine  glass,  aud  when  thia  deposit  consists  of  casts,  he 
believes  that  coma  nearly  alwaya  foUowa  The  casts  in  diabetic  coma  are 
fiDely  granular  or  hyaline,  and  are  preseut  in  enormous  numbera.  The 
urine  in  diabetic  coma  u8uaUy  givea  a  dark  browmah-red  coloratlon  \vith 
percliloride  of  iron  (Gcrliardfa  reaction).  Acetoue  can  also  be  detected, 
The  amount  of  ammonia  is  much  increased,  and  according  to  Stadelmann 
/?-oxyhutyric  acid  is  alway8  present.  The  alkaltnity  of  the  blood  ia  said  to 
be  much  decreased.  The  blood  alwaya  decolorises  au  ulkaline  methylene 
blue  solution  as  already  described.  The  kncc-jerka  are  U8ually  absent 
(absent  in  20  out  of  23  uises). 

The  coma  often  becomee  complete ;  in  other  caaes  the  patient,  though 
Bemi-comatose,  can  be  roused  almoat  up  to  the  last.  \Vhen  once  well- 
markeii  syniptom8  of  coma  have  developed,  death  occura  \vithin  forty-eighb 
hours,  ■ 

The  deacription  juat  given  is  that  of  the  common  form  of  diabetic  coma" 
(Kussmaura  variety),  but  there  are  two  rare  sub-varietiea.  (1)  The  ateoholic 
form.  At  the  onset  the  patient  is  very  excited,  and  behavea  like  a  drunken 
man.  The  pulse  is  quick,  coma  develops,  and  soon  terminates  fataUy. 
Such  cases  have  been  mistaken  for  alcoholic  intoxication.  The  urine  gives 
the  reaction  with  percliloride  of  iron,  the  breath  haa  the  *'  acetone  "  amell. 
but  dyspnoea  ia  alj^nt  or  slight.    (2)  DiahtHe  collapse  (described  by  Dresclifeld 
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aud  Kreridis).  The  puticut  (tuddeuly  becoiues  droway,  Uiti:  extreinitie8  and 
face  cold  and  Uvid,  the  pulse  quick  and  small,  and  coma  develnps.  The 
temperature  ainka  subnormal,  the  brenth  has  not  the  "acetone"  smeli,  and 
tho  urine  does  not  contnin  acetone  or  diiicetic  acij.  Dreaclifeld  pointJ*  out 
that  this  form  of  coma  oocure  cliietlj  in  patiente  over  40,  and  often  they 
ara  \vell  nourialied  or  stuut.  Draachfcld  and  FrericIiH  believc  that  the 
8ymptom8  are  dne  to  cardioc  failnre  owiiig  to  degeneration  of  the  c&rdiac 
muscle. 

Tke  Diag^nosis  of  diabettc  cotua  (in  its  common  form)  is  easy,  eepeciaUy 
if  the  patient  is  lniowD  to  have  been  Buftering  from  diabetes  for  some  time. 
If  tlie  patient  be  seen  for  the  lirst  time  in  the  comatoae  atate,  then  the 
diagnosis  between  diabetic  coma  and  other  forms  of  coma  has  to  be 
conndered.  If  the  urine  can  be  obtalued,  the  presence  of  a  large  quantity 
of  sugar,  aloDg  with  a  high  s[«citic  gravity,  is  sutticient  to  escludc  most  of 
the  other  causes  of  coma.  The  "  acetone  "  amell  of  the  breath,  the  per- 
cMoride  of  iron  reactioo  in  the  urine,  and  the  djspnoia  are  aUo  important 
indication&  in  favour  of  diabetic  coma.  If  the  urine  cannot  be  obtained,  or 
if  there  shouUl  l>e  any  doubt  aa  to  the  nature  of  the  caae,  the  meth^-lene 
blue  reactioa  obtained  br  examiDatioD  of  a  drop  of  the  patieDt'8  blood 
will  dtilinitely  settle  the  diagnosis. 

In  coma  from  fractured  skull  and  other  corcbral  conditioDS  occasioDaUjr 
the  urine  contoina  sugar,  but  the  quantity  ia  ouly  emall,  the  speciJic  gravitv 
is  not  higb,  there  is  no  perchloride  of  iron  reaction,  there  is  uu  "ac-etoue  ' 
smeli  of  Ine  hreath  and  the  urine,  the  pcculiar  dy8pmL>a  is  abaent,  and  the  pulse 
is  often  8low  or  nonnal;  whilBt  in  diabetic  coma  of  the  uaual  form  the  pulse 
U  rapid,  and  dyspncBa  is  a  promineDt  8yinptom.  Symptom8  rcscmbliog 
thorn  of  Kuaamauls  diabetic  coma  are  said  to  occur  occa8ioually  in  other 
aSTectiona  (canccr  of  the  stomach,  ansmia,  kidn6y  diseaso),  but  in  such  caaes 
(as  well  as  in  the  atcobolic  and  cardiac  forms  of  diabetic  coma)  the  diagnoeis 
can  be  made  by  the  urine  examiuation  or  by  the  metfaylene  blue  raaction 
of  a  drop  of  the  blood. 

Tk*  pathU^igical  fhnn^jf  met  with  in  patient«  dying  of  clisbetic  coma  are 
uot  charactemtic.  Tlie  most  coastont  are  thoee  in  the  renal  cpitheliam  &lrRady 
meniioned.  In  tho  variety  of  coma  deecribed  aa  diabetic  collapse,  it  is  very 
probabie  that  the  cauae  is  cArdiac  failure  oving  to  d€«eoeratioii  of  the  beart 
nosole.  In  the  oommoo  rariety  of  diabetic  coma,  nt  emboli&ni  has  been 
niggMted  aa  a  cauie  in  certain  casea.  Acconling  to  Sohmita,  tlie  sfmptonia  are 
due  to  a  ptoinaine  formcd  in  the  inteatine  owing  to  obstinate  constipation. 
Tlifl  sjrnipttims  oertainly  potni  to  the  action  of  some  toxio  substance.  Acetone  and 
diaoetie  acid  have  been  suggested  as  th«  poiaoD,  but  botb  sabstanoes  can  be  giren 
in  Uurge  doaes  witbout  producing  ooraa  (Drescbidkl  and  otbort)|.  There  i« 
ooDsidemblc  e^dcncc  in  favoar  of  intoxication  hy  some  orgnnic  acid  (StadelmannX 
aod  /l-oxybutyric  acid  or  crotonio  acid  are  tluiught  by  some  to  t>e  tli«  toxic  mib- 
■tancos.  As  already  ^iotod  out,  the  urine  noarly  always  contatna  casts  and  a  small 
tittantity  d£  albumon  in  diabetic  ccmio,  and  the  renal  cpithclium  fn>quontly  prosenta 
osgenerative  ohanffee.  Honce  it  appoars  probable  tnat  thero  is  impairment  of  the 
ranal  fonotions.  v.  Uarler  tias  ahi)wn  that  %yxapUaat  reeembling  diabotio  oorna 
can  be  produood  in  nuimals  by  inje<'tinK  grape-sagar  into  tlw  jugular  reln  and 
pr«v«ntlng  ita  plimin&tion  by  ligaturing  tho  ureters.  Now  in  diabetic  ooma  the 
sugar  alimination  and  urine  aecretiou  uauallj  dimioiah,  and  from  a  consideration 
of  facta  meutton«d  it  apjMan  not  improbable  that  coma  ii  due  to  poisoning 
owing  to  the  kidueys  fauing  to  olinunat«  certain  substaoces  prodaoed  in  the 
diabetic  organiam. 

KotusorDuaKTKH  ANoGuvcosfaiA.— TSnreare  twochief  fonni beudas  ■eveml 
snb-varietiea-  In  the  »tvere  form  tlie  su^r  escretion  U  gnmt  aud  does  not  oeaae 
whencarbohydrates  are  exoiudetl  from  the  diet  There  is  olten  much  vaating.  This 
form  is  most  common  in  patient«  under  middle  age.  In  childi-en  and  yonng  porsona  it 
•omctinMfl  runs  a  Tery  rmpkl  ooune  (a  few  uoduu  or  «von  len^    In  tba  miid  fonus 
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of  diabetes  the  ^mptoms  and  sugar  excretioa  are  not  so  marked.  Tho  suear 
disappcars  from  the  uriue  on  withclrawinR  the  carboh^drates  from  the  food.  The 
patiuuU  are  often  above  uiiddle  age,  and  thev  are  not  iiifrequently  stout  or  gouty. 
The  niglit  uriiu;  contains  ie«s  su^ar  than  the  day  urine^  or  it  iimy  be  free  from 
sugar.  The  course  ia  often  chromc.  (Thia  form  Is  sometimes  spoken  of  aa  chrouic 
ffljcosaria.)  There  are  also  tntttailionul  and  intemuduite  varieties,  and  the  mild 
form  may  pass  into  the  severe.  In  some  of  the  mildest  forma  thirat,  diuresis,  aod 
other  BymptotnB  are  ab&ent,  and  the  only  signs  of  disease  are  made  out  by 
examination  of  tlie  urine,  wiuch  contains  gugar  and  bas  a  high  specifio  gravity 
(diabetes  dfeipitnf).  In  anottter  mild  form  the  glycosuria  and  otlier  Byraptom8 
disappear  from  tirne  to  tirne  {intfrmitt^ni  diabotesj.  It  has  alrcady  becn  pointed 
out  that  glycosuria  may  bo  Bocondary  to  a  number  of  aflectious  {Kj/mptomatic 
glyL-osuria— Boe  article  "Olvcosuria").  Hanot,  Cliauflard,  and  others  have  drawn 
attention  to  a  rar«;  di»ease  characlerišed  by  the  association  of  svniptomB  of  diabetes 
mellitus  with  bron^Ml  piginentation  of  the  skin,  and  freqaently  with  hypertrophio 
cirrhosis  of  the  liver  {diahite  bronU). 


Termination. — The  eevere  formsalnrajs  temuDate  fataUy.  The  duration 
may  be  u  lcw  year3  (3-5) ;  often  ib  is  ahorler ;  occaaionally  it  is  a  few 
inontlis,  or  eveu  less.  lu  the  uiilti  cases  life  may  be  prolouged  for  mauy 
yoara  (10  or  20).  In  the  mild  cases  by  restrictcd  or  rigiU  diet  the  Bjmptoms 
may  distippear  eutirely,  but  tliey  usuallj  returu  when  au  ordiuary  diet  ia 
taken. 

In  rure  cases  diabetes  is  aesoeiated  with  8ymptoms  of  nephritia 
(pareiichymatoua  or  interatitial),  and  the  diabctic  Byinptom9  may  ^^duaUy 
subsidti  whilBt  thoae  of  nephritis  remain.  Alao  occasioiially  (though  very 
rarely)  the  8ymptom8  of  diabetes  mellitus  give  plače  to  those  of  diabetic 
insipidus. 

The  fatal  termiuatiou  in  diabetes  mellitus  is  most  frequeDtly  by  diabetic 
coma.  The  next  most  frequent  termination  is  by  pulmoiiary  phthisis. 
Other  causes  of  death  are  carbuiK^le,  gangrene,  etc. 

The  Prognosis  dependa  chietly  ou  the  form  of  the  disease  and  the  age 
of  the  patient.  In  the  mild  forms,  e8pecially  if  the  sugar  excretion  can  be 
checked  by  a  rigid  diet,  and  if  the  patient  be  over  middie  age,  Ihe  prognosia 
is  fairly  favourable.  But  it  is  very  grave  in  young  pcrsona  and  in  tho 
severe  forms  of  the  disease.  Other  imfavourable  iudicatious  are  marked 
waating,  the  occurrence  of  pulmonary  tubercuIoaiB,  a  family  lu8tory  of  the 
disease,  unfavourable  conditiona  of  life,  Gerhardfs  perchloride  of  iron 
reaction  in  the  urine,  signs  of  commeucing  c-onia,  onset  of  gangrene. 

FamurahU  indications  in  addition  to  thoae  already  montioued  are  the 
association  of  ol>esity  or  gout,  long  duration  of  the  disease  vvithout  much 
vvasting,  favoiirable  conditions  of  life,  in  the  female  onset  about  the 
cUmacteric  period. 

Thb  DiAGNOsis  of  diabetes  mellitus  is  usua]Iy  easy.  The  diseaae  may 
be  overlooked,  however,  and  the  patient  treated  Bimply  for  one  of  the  com- 
plicatiouB.  It  is  important  to  remcmber  that  occa8ionally  the  patient 
cornplains  chiel1y  of  wi:iiknOK5  and  wa8ting.  It  ia  important  not  to  mistake 
a  tempurary  and  mild  glycosuria  fur  true  diabetes. 

Pathological  Anatomv. — Numorous  pathologi«il  changes  have  been 
deacribed  in  diabetes,  yet,  8trietly  epeaking,  the  disease  has  no  definite 
pathological  anatomy.  The  changes  met  with  are  uflually  due  to  com- 
plications  or  are  secondanr  in  nature,  and  it  \vould  acarcely  be  posaible  for  a 
pathologist  to  diagnose  dialjetea  without  a  clinical  history  or  the  ehemical 
examination  of  the  urine  or  blood.  For  this  reason  the  changes  found 
post-mortem  in  the  various  oi^aus  have  been  olready  deacribed  in  con- 
sidering  the  relation  of  diabetes  to  diaeaBe  of  the  nervous  6ystem,  livcr, 
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nnd  itancreas,  and  in  tho  descriptiou  of  the  complications.     The  conditioa 
of  the  hlood  hatt  beea  described  under  the  Byinptomulology. 

PATHOOEinEBis. — Thd  true  nature  of  the  disea^e  reinaina  obscure.  The  theories 
as  (o  Ita  exact  origin  are  nunterous,  but  none  is  altogcthcr  satisfoctorv.  Sugar 
appean  in  th«  urine  because  there  u  an  escess  ot  sugar  in  the  blooa,  and  the 
syTnr>tomB  of  tlie  dtsease  are  due  to  the  samo  cause. 

The  causo  of  the  oxcc5s  of  sugar  in  tho  btood  has  bcon  attributed  to  (l)an 
exoe88ive  formation  of  sugar  in  the  ajatcm  ;  (2)  a  diminished  sugar  destructioa ; 
(3)  by  some  »riteru  it  is  belicved,  that  in  certmn  cases  ttiere  is  an  excessire 
sagar  fonuation,  in  othcrs  a  ditiiiniKlind  sugar  dcstruction.  Bunge  has  given  good 
reaaons  for  rrjecting  the  view  of  escessive  formation  or  regarda  the  oHgin 
ol  the  sugur  from  articles  of  food.  Kaufmanu,  on  the  other  hand,  has  brought 
furward  <'xi)ennientnl  evidence  in  favour  of  increa8«d  Augar  foruiatiun.  He  isolated 
the  liver  by  tryiiig  ali  its  ve^eU  in  a  h<uklt))y  dog,  and  al&o  in  another  dog  u-hich 
had  been  rend^red  diabetic  bycxtirpationof  the  pancreag.  The  sugar  in  the  blood 
graduaUv  bccamo  diminished  during  it6  circulation  in  various  parts  of  the  body,  but 
the  blood  lost  the  same  proportion  uf  Kiigar  )x)tli  in  the  heaLtby  and  in  the  diabctio 
anima].     Uence^  he  concludes  that  sugar  de^truction  wa8  the  same  in  each. 

Man>^  authors  believe  that  diabetes  in  uian  ia  UBually  due  to  diminished  HUgar 
destruction. 

lo  the  mild  fonns  of  diabetes  renioval  uf  carbohydratoB  from  the  diet  causes 
the  g1y(X»uria  to  cease.  In  such  cases  the  sugar  appeara  to  be  derived  in  some 
way,  directly  or  indir6Ctly,  from  the  carbohyarates  of  the  food.  >Seegen  U*Heves 
that  .in  the  mUd  form  (which  ho  terms  the  "  hepatogenic ")  the  liver  cells  are 
unable  to  assimilate  the  carbohydrates  in  a  normal  nianncr.  But  pAthological 
aaatomy  has  failad  to  reveal  any  detinite  changee  in  the  liver  associatcd  with 
diaVtetes. 

According  to  Pavy,  the  two  lines  of  defence— intestinol  villi  and  the  liver 
—are  inadequate  to  accoinptish  the  funotion  of  &ynthe8ising  tho  carltohvdrates. 
Hen(%  tlie  latter  reach  the  general  circulation  in  exce&sive  quantity  and  oppear 
as  sugar  in  the  urine. 

/n  tkč  nfva-e  form*  ofdiabfUs  the  sugar  in  the  urine  is  evideut1y  not  dependent 
Kiin])ly  on  the  carbohvuratps  of  the  food.  tiince  the  glycoauria  per&ists  when  tJie 
diet  conRista  only  of  fat  and  nitro^cnoot  snbstancea,  and  persists  even  when  no 
food  ia  laken,  Tavv  believes  that  in  these  severe  fonns  the  sugar  is  derivod  not 
only  from  the  food  but  also  from  the  tissues.  He  believes  that  the  proteids  of 
the  body  have  a  glucoeide  constitution,  and  that  in  diabetes  of  the  severe  form  a 
L-ar)>ohYdnitc  ia  cleaved  off  from  these  proteids  by  Uie  action  of  »ome  ferment 
which  iie  Kupposes  to  be  preeent  iu  the  system. 

According  to  Scegcn,  in  the  severe  forma  the  cetU  and  tissuee  of  the  organisms 
have  lost  their  function  of  de6trQying  the  sugar  in  the  blood. 

Limited  space  forbids  a  discusMion  uf  the  aubject,  but  w]iatever  view  we  take 
of  the  sugar  fonnation  oi'  destruction  tlie  que«tiou  linalty  arises — lf'^]f  u  the 
niute  f/  tA*  aimonnality  m  diabetes  t 

Tav^  Mieves  that  as  recards  the  Uver  there  ia  a  vaaomotor  pAralyua  and 
dilatation  of  tho  small  arteriolf«  owinR  lo  some  chnngo  in  the  nervous  »vstem.  As 
a  resttit  the  btood  in  the  liver  is  in  a  h^^M^r  oxy^natvd  state,  and  this  favours  the 
paasagc  of  rnrlx>hydratca  into  glucooe.  I)ut  beegen  pointa  out  that  Pavy  waci 
able  to  produce  diabetes  expcnuvntal1y  by  injur^  to  the  nervous  systcm  after 
ligatuns  of  the  hupatic  artery,  and  he  askt  thcrcfore  how  \u£oniotur  paralyRJs 
c«ii  be  regarded  as  the  esplariation. 

It  ha«  been  alread^  stiown  that  ther«  is  strong  evidenc«  that  some  changu 
ta  the  nervous  syMt4<ni  nt  the  starting-point  of  the  disease  in  many  ca.<tea 

Also  espcrinientji  un  aniniaU  and  patliulugioi)  obaervutiifus  rtmdt*r  it  very 
probable  tliat,  in  some  casea  of  diabetes,  iiaucreatic  changen  are  Ih«  cause  of  tite 
diaease. 

It  has  alfto  been  point^  out  that  atheroma  niight  act  mt  th^  Ktartiog-point  oi 
diabota«  by  prodocing  rhangtts  in  the  nervuuB  ■y(iti<m  or  in  the  pancreas,  aiul 
thors  ar«  a  iew  cases  on  rrcord  which  atlord  strong  (>vidi*ncD  of  diabetM  being 
the  roHult  of  pKncmatic  changuH  which  vere  «ccondary  to  athtTunia. 

Diabetes  bas  been  attributed  by  Bungo  and  othcrs  to  pathological  charaical 
changot  oommeucing  ia  tho  musclca 

Tbe  opiiUOD  appcars  to  bo  gradually  guining  ground  that  diabetes  is  not  a 
pfttbologtcal  «111117,  hut  ratlicr  a  group  ui  syiuptoms  which  may  bo  prodnced  hy 
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tfae  variuus  rnorbid  chauge«  iilrea(ly  su^gested.     Po8sibly  it  is  flometimes  due  to  an 
endogenous  or  inherited  morUd  coadition,  and  possibly  to  other  causei. 


TUKATMBJTT 
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The  results  of  treatment  in  tbe  mild  forms  are  good,  in  the  severe  forma 
very  UDBatisfactFory.  After  a  ditignoals  bas  been  madc,  before  cominencing 
treatment,  the  weigbt  aliould  be  taken,  compUcations  uoted,  the  amount  of 
BUgar  efitimated.  and  the  urine  tested  with  perchloride  of  iron.  Then 
a  rigid  diet  (practically  free  fn)m  carl)oIiydrttLe8)  sbould  be  preacribed 
in  oraer  to  aaoertain  whether  the  augar  escretion  can  1«  checfced  thereby. 
If  thia  should  occur  the  casc  belongs  to  the  mild  fnrm  of  the  dJHease.  and  a 
little  carbohydrate  food  in  the  form  of  bread  is  then  allowed  and  gradviaUy 
increosMi  (if  nece88ary)  iintil  tho  gljcosiiria  retums.  The  amount  of  bread 
which  can  be  taken  before  the  returu  of  the  glycoeuria  ia  thus  an  indication 
of  the  quantity  of  carbohydrate  food  the  patient  can  tolerate.  If  a  diet 
free  from  carbohydrate8  doea  not  cuuee  the  Bugar  to  disappear  from  the 
urine,  then  the  patient  is  sutfering  from  a  severe  form  of  the  discase.  If 
there  should  Ihs  gr(%t  wa.sting,  and  eHpeuiaLly  if  tlie  urine  should  give  a 
marked  reaction  \vith  perchloride  of  iron,  it  ifl  not  adviaable  to  keep  the 
patient  long  on  thia  very  rigid  diet. 

Many  authors  think  it  is  important  in  the  rery  aevere  forme  of  the 
diseaae  tbat  the  rigid  test  diet  ahould  not  be  commenced  suddcnly,  aa  by 
8uch  a  procedure  there  ia  a  poBaibility  of  produoing  diabetic  coma  (Eljstetu, 
Naunyn,  and  othera).  A  few  davs  may  be  allo\ved  to  elapse  in  changing 
&om  a  mixed  to  a  rigid  diet.  Potatoes  may  be  exoluded  tirat,  then  bread, 
and  aftenvarda  ali  other  carbohydratea  This  plan  appeara  to  the  writer  to 
be  important. 

Having  determined  the  effect  of  diet  and  the  form  of  the  disease  in  any 
čase,  directions  muat  be  given  for  the  future  dietetic  tkeatment — (1)  aa 
to  the  nature  of  the  food ;  (2)  aa  to  ita  quantUy.  Tbe  treatment  uvust  be 
moditied  in  caoh  oa*.-  acnording  to  the  form  of  tho  <lisease.  A  record  of  the 
\veiglit  and  sugar  excretion  should  be  kept,  and  probably  the  former  ia  the 
more  important. 

In  the  Mild  Forms  of  thb  Disease  there  are  twochi88e8  of  caaea: 
(1)  thoHe  in  which  the  augar  excretion  cease  only  wheQ  carbohydratea  are 
escluded  from  the  diot;  (2)  thoae  in  which  it  ceases  when  the  carbo- 
hydratea  food  is  8imply  diininiabed  in  quanlity.  In  either  čase  the  diet 
which  ia  authcient  to  arreat  the  glyco8uria  sliould  be  contiuued  for  severni 
we€ka  It  is  often  found  that  the  coudition  of  the  patient  ia  then  much 
improved.  In  the  tirat  claHs  of  casea  he  ia  able  to  take  a  littte  carbo- 
hydrate;  in  the  second  clasa  he  ia  able  to  take  an  iucreased  amotmt  of 
carbohydrftte  witIiout  the  glycoeuria  recurring.  But  in  many  of  the  tirst 
chtsa  of  caaes  any  addition  of  carbohydrate8  to  the  diet  ia  foUowed  by  a 
return  of  the  glyco8uria,  After  a  period  of  reatriction,  however»  it  is 
UHually  nece8aary  to  relax  the  diet  a  little,  e8ijet;ially  as  regarda  bread,  and 
to  remain  oontent.  if  by  a  moderately  restricted  diet  we  can  limit  the  augar 
exoretion  to  500  or  600  grains  (kily.  If  tho  patient  should  be  very  etout 
a  reduction  of  the  totarquantity  of  food  is  ol\en  of  gi-eat  ser^nce,  but  if 
wastcd  thia  should  not  l>e  attemptcd. 

Ix  THB  Severe  Forms  of  the  Disease,  when  the  most  rigid  diet  faila 
to  remove  augar  from  the  urine,  and  when  there  is  much  vraating.and  e8pecially 
if  the  urina  give  a  marked  reaction  witb  ]>erchIoride  of  iron,  the  opinion 
has  l>een  gradually  gaining  ground  for  some  year3  that  a  very  rigid  diet  is 
injurious.     In  aucb  coses,  after  a  ahort  period  of  rigid  dietaT7  (in  order  to 
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determine  the  form  of  the  diseaae),  a  smoli  omoant  of  carbohydrate  food 
muBt  be  aUowed  The  diet  in  these  severo  forms  sliould  coaaut  of  nitrogenouii 
food,  fatty  food,  and  a  small  amonnt  of  eariiolijilrate  food,  chiefljr  in  the 
form  of  bread ;  but  saocharine  food  shoiild  be  avoided,  aod  the  carbohydrate 
food  BhouM  oaly  >>e  alIowod  in  limited  quantity.  Fattr  food  is  eapeciaUy 
iinportant,  and  tdiould  be  given  in  large  qtmnlities,  a  little  alcohol  I^ingalao 
aIlowed  to  aid  its  digestion.  Cream  is  of  great  service,  and  ahould  be  given 
tVeely  :  uho  niilk  may  Ijc  allo%ved  in  inoderatc  qiiantitie&  If  coma  appears 
to  liti  tbreateuing  the  diet  ahould  be  lees  rigid,  i.e.  the  amount  of  ourbo- 
hydrate  uliould  l>e  increaaed.  Aocording  to  EliBtein,  the  appearonce  of 
acetone  and  diacetic  acid  in  the  urine  i8  an  indication  for  diminishing  the 
albumen  and  for  increaaing  the  carbohvdrates. 

Articlks  of  Dikt. — "%  iien  a  rigid  diet  is  indicatod  (either  for  diagnosia  or 
for  treatment),  the  following  articles  shoiild  be  Banctione^l  or  forbidden  i — 


Sanctioruti 

ButcheiV    meat    of    ali    kinda    (exoept 

liver),  potted  and  preserved  ineata. 
Ham,  tongue.  bacon. 
Poultrv,  gamei. 
Fiah  (freah,  dried,  and  preservedX  sur- 

dinos,  shrimps. 
Brotiu,  animal  80U])k,  and  jellies  (pre- 

pared  withont  the  addition  of  saccha- 

rine  or  starchy  materiala). 
Kgga,  cheese,  croam. 
Biittor,  suot,  oilR,  and  fats. 
Custanl  (wiiliout  sugar). 
Reliable  brevul  NulMtitutctt  (eluten  bread, 

alniond  and  alcuronat  cakes). 
Greeji   vegelmblca— mustiird   and  cress, 

irat«rcn«s,  endim,   lettuce,   spinach, 

tumip-tops,  cabbage,  broccoU,  Brus- 

mIs  sprouta,  Hpring  oniona. 
Cacumber. 
Muitiroorns. 

I^ckles      (cucuniber,      walnut«,      and 

onion»). 
NutH  (walnut5,  olmonds,  tilberU,  hazel 

nnt«,  Bnuil  nuUX  but  not  cheBtnuta. 


Fori/idden 

Sagar,     sacchari  ne     and      fari  noccuuii 

articles  of  food. 
Patitry  and  farinaceons  puddingH. 


Rioe,  sajgo,  arrowroot,  tapiooa,  nmcamni, 

vermioelli,  semolina. 
Potatoes. 


Wlicat«n  bread  oiid  biscaitn. 

Cairota,    turnipK,     parsniiis,    beotruiit, 
lioaus,  peaH,  large  onion«. 


Liver. 

Oy8t«ra,    cocklei,    mnsBela,    tlta  **  pud- 

dings  "  of  crabd  and  lobcten. 
Hnney. 

Ali  aweet  fniit  and  dried  fruiUL 


BlTVKAOn 


Sanetiorud 


Forhiddfn 


Vater,  iM>da-wat«r,  and  minem!  vratera. 

Tea,  coflee. 

1>T^  aberTv.  olaret,  Burgandy,  hock, 
HomIIo^  Ajir  winea,  moet  Rltino  winet, 
AoHtrian  and  Hnngarian  tablo  winea 
(«11  in  nioilcmtc  quantttiei.  however)L 

Brandy  in  Htnall  quantiti«B. 


Port,   Tokay,    cbampa^e,   and    iiwoci 

winea. 
Muat,  fruit  juioea  and  nfmp«. 
8yeet  lemonadft 
Liqaeara. 

Beet)  alO|  portcr,  and  »toat. 
Rum  and  8wentotiral  giu. 
Ok^ha  and  cliocci|ftt& 
Milic  in  largo  i|uantitiea. 


Almost  ali  kinds  of  anlmal  food  may  be  nnctioned,  but  liver,  oy8tcr», 
cockles,  muBselft.  crabs,  and  lobstens  ahould  be  avoided,  liecause  tliey  oontaiu 
■  lar^e  amount  of  curlKihydmtv  material. 

l^iM  Ttijard  to  milk  cautioD  18  Dooetmj,  dno«  it  coniains  4  per  cent  uf 
ailk-flUgar.  bul  it  ulso  contAina  albuminous  lK)dies  uid  fut,  whioh  orc  of 
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great  senice  to  thc  diabetic.  In  some  cases  the  addition  of  m*T^  in  con- 
sidei'able  quantit^  to  thc  diet  of  a  diabetic  paticnt  does  not  iocrease  the 
Bugur  oxeretiou,  %.t.  the  milk  sugar  is  utiUscd  in  the  8)'sttim.  In  othcr  coses 
the  gl)'cosiiria  is  distiuctljr  increased  by  the  milk,  but  nevertheless  such 
patients  mav  gain  woight  In  tho  vury  severe  forma  of  tho  disoose  milk  i& 
of  ^eat  service,  especiallj-  if  the  digestion  is  feeble,  but  in  milder  fonns,  if  a 
ligid  diet  be  desirable,  milk  should  be  escluded,  unless  it  can  be  shown  tbat 
it  does  not  increase  the  d^coeuria. 

Cream  containa  lesa  lactoso  than  milk,  but  scven  times  the  amount  of 
fat.  It  may  be  taken  freely  by  diabetic  patieute,  and  is  moat  useful  in  the 
eevere  forme  of  the  disease.  Bj  the  following  simple  method  an  artijicial 
milk  oan  be  pref>ared  from  cream : — To  about  a  pint  of  vvater  placetl  in  a  pot 
or  glaas  meaaure  four  tablespoonfuls  of  fresh  cream  are  added  and  well 
mixed.  The  mixture  is  allowed  to  stand  for  twelve  hours.  Most  of  the 
fatty  matter  of  the  cream  tloats  to  the  top,  and  can  be  skimmed  off  with  a 
teaapoon,  and  on  exaininution  it  will  I«  found  almost  free  from  sugar  (the 
sugar  origiiialIy  present  in  the  cream  ha\'iug  been  dissolved  and  distributed 
in  the  water).  This  fattv  matter  is  then  separated  and  placed  in  a  glaes 
and  mixed  with  wator.  The  white  of  au  egg  is  added,  and  the  mixture  wen 
Btirred.  A  little  sult  and  a  trace  of  saccharine  may  be  added.  The  mixture 
with  a  little  jtraotice  may  1»e  made  to  taste  almoat  like  uiilk,  and  it  may  be 
taken  freely  by  aH  dial)etic  patients, 

Fats  are  the  most  valuable  articles  of  diet  for  diabetic  patients,  e9pecially 
in  thc  severe  forma  of  the  disease,  and  may  l^e  allowed  in  large  quantitioB. 
The  most  useful  are  butter,  cream,  bacon,  cheese,  eggs,  auet.  Cod  liver  oil 
is  alao  of  service.  If  fatty  food  should  give  rise  to  dyspepBia,  a  emall 
amount  of  brandy  and  water,  or  otlier  form  of  alcohol,  taken  after  Uie  meal, 
often  ai<l3  the  digestion. 

Of  tlie  carhohi/drates,  starch  is  less  injurious  than  sugar.  Of  the  various 
kinds  of  sugar,  ghieose  is  most  injurious.  Milk-sugar  and  cane-sugar  rank 
next.  lievulose  is  least  injurious.  Many  observations  have  sho\vn  that 
in  moderatc  quantitie8  hevulose  is  utilised  in  the  8y8tem,  and  does  not  increase 
thc  sugar  excretion  in  mild  forms  of  diabetes ;  but  in  large  quantitics,  and  in 
the  severe  forms  of  the  disease,  it  is  only  partially  utiliKcd,  aud  therefore  the 
sugar  exuretion  is  increased.  Saccharine  and  saxine  niay  be  used  to  sweeteu 
articles  of  food  in  plače  of  sugai*. 

\V"hen  a  very  rigid  diet  is  indicated,/rMti  ahould  be  excluded,  on  account 
of  the  sugar  which  it  contains.  But  in  many  kinds  of  fruit  a  large  portion 
of  thc  sugar  is  lievulose,  wluch,  as  juat  mentioued,  can  be  utilised  in  small 
quantities  in  certain  cases.  Hence  when  a  very  rigid  diet  is  not  nece68ary, 
a  very  small  quantity  of  those  fruits  which  coutain  least  sugar  niay  be 
aUowed 

Grajies,  cherries,  and  other  fruits  which  eontain  much  sugar,  as  well  as 
tlates,  figs,  currauts,  raisins,  and  otlier  dried  fruit,  should  bc  forbidden. 
Nuts  may  be  aUowed  frecly,  with  the  exception  of  chcstnuts.  As  a  rule 
green  vegetables  may  be  aUowcd,  whilst  white  vegetables  and  root  vegetables, 
which  eontain  more  carbohydrate,  should  lie  avoided.  These  have  been 
alreatly  iudicuteil. 

Bread  is  the  article  of  diet  with  respect  to  vvhich  therc  is  the  grcatest 
diffieulty.  It  conttiins  4:9  per  cent  of  carbohydrate8,  and  2  pcr  cent  of 
sugar  (Konig),  and  is  thus  unsuitablc  when  a  vcry  rigid  diet  is  desirable  for 
diagnosis  or  treatment.  In  such  cases  it  must  be  repbiccd  by  various  bread 
subatitutes.  Unfortunately  many  of  these  are  very  unreliable,  and  coutaiu 
either  starch  or  sugar  in  considerable  quantity.     Before  recommeuding  any 
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apecimen  it  is  important  to  trj  the  effect  of  a  ilrop  of  iodlne  and  pota^itm 
iodide  eolution.  If  tho  specuiiCD  1>GC0[aes  dcep  bluo  block  it  coDtams  a 
laige  quanUby  of  starch,  aml  is  unrelialjle.  Some  lireiul  su1>stitutcs  contain 
augar,  «ml  heuce  it  ia  advisable  to  test  for  sugar  hj  the  fcrmeatjition  test  in 
Hii  invcrted  test-tube. 

1 11  the  most  severe  forms  of  the  disease,  wheii  a  very  rigid  diet  is  not 
desirable,  it  is  best  to  aUuw  a  siniiU  aiuouut  of  ordinat^  bread  daily ;  in 
oth^  caaea,  wheo  for  diagaoeis  or  treatiuent  a  very  ri}<id  diet  is  necesaarj, 
broad  sbould  be  eicluded  ^m  the  diet  for  a  fcw  vrecks,  and  some  rellable 
substituto  emptojed.  But  after  a  moulh  or  twa  most  patients  tiad  bread 
Bubstitutee  objectionable,  aad  it  is  necessaij  and  ofteo  deairable  to  allovr  a 
small  (]itiintity  of  ordiuary  bread.  The  follomng  bread  substitutes  h&ve 
been  euii)loyed : — 

(L)  G/uten  BrtniL — Good  preparAtions  of  gluten  flour  are  alniost  un&fTected  by 
iodine,  aiuI  coiiUun  only  S  to  3  per  cent  of  carbohydrate.  Tbe  flour  can  be  pur* 
ehajBed  and  tlie  bread  prepared  at  the  patients  boose  accordtng  to  the  directious 
fiupplic<l  hy  various  tirma.  With  čare  a  fairly  palatable  and  i-e-Unble  preparation 
uiny  bo  obtainod  whic)i  wiU  bc  of  service  ns  a  ureod  Bubetitatc,  aad  will  cause  a 
reductiun  of  the  sugar  eKcretioo.  But  umny  prepnrationD  are  very  unpalatablfi 
Aud  unrutinble.  {ii.)  Bran  coJk  waa  reeumiueudud  by  CampUn  manv  yeani  agou 
bat  is  oow  seldoui  used.  (iii.)  »iotfa  Oucuit  and  bread  bave  beoD  Ur^1y  uwd 
noentlj.  Tbey  are  prepared  ^m  soya  faeaua,  and  aome  apecimeos  contain  (mly  a 
anali  peroentage  of  starch  (3  to  0X  but  others  ooatain  as  much  a»  30  or  45,  and  are 
tborefore  uaeleta.  (iv.^  Atmond  mi-ft  were  recommended  bj  Vo.\f  long  ago.  T]iey 
can  be  prepared  at  ttie  patient's  home  from  ahnond  flour.  Al)r)ut  4  ounoaa  of 
almond  flour  are  mixed  into  a  pasto  uith  n  littlc  wntor  and  G«ruian  yeut>  The 
nuxturu  is  allowed  to  stand  in  a  wnrm  plaoo  fgr  about  twenty  minutes.  Tfacn  one 
figgt  beaten  up,  and  a  httle  cruam  and  wut«r  are  added,  and  the  whuic  is  miJted  iuto 
a  paste,  di^ndeid  iuto  cakes,  and  )>aked  for  fifteen  to  thirty  miuutett.  (v.)  CVr*?i- 
n%i  cakes  may  be  prefiaretl  in  the  snutc  way  by  using  desiicated  oocua-nut  powder 
in  plaoe  of  almond  flour,  Both  alniond  flour  and  cocoa-nut  powder  contain  a  small 
ttuiount  (if  fiugar,  which  ia  deetrojed  by  tbe  action  of  the  yeaHt  utied  la  maJdog  tbe 
cakes.  B4)tli  of  theoe  caketi  cuutaiu  a  large  aiuount  of  fat,  and  henee  a  little  alcohcU 
is  ofien  neci'HHary  to  liid  tJieir  digestioa  jVlmond  fluur  and  coooa-nut  puwder  niay 
be  umd  for  thp  preparation  of  puddlng. 

(yi)  AtturoMt  ia  a  vogetabte  albuininous  iabstano;  which  oontatn*>  only  a  very 
small  peroentage  of  carbobydrate,  nnd  which  ha«  been  strongly  rcoummimi^led  by 
Ebsteui.  Tha  wnter  hai  fuund  thnt  pjilatable  and  rcliable  biscoitfi  can  be  pre- 
pared by  lntxing  ateuronat  aud  c^-oa-nut  i>owder. 

Two  ounoes  of  doiaicated  cocoa-nut  pDwder  ar«  mixed  with  a  littlo  «rater  and 
Otrman  ye«st,  to  aa  to  form  a  pastfli  This  is  kept  in  a  warm  plačo  for  half  an 
hoar,  then  2  ounces  of  aleuronat,  one  egg  (beaten  upX  and  a  »unall  qnantity  of 
wat(«r,  with  a  little  sac4'luirina.  are  added.  Tbe  vhole  u  uiised  loto  »paste,  whidi 
t«  spreod  out  on  a  tin,  divided  into  cakes,  and  baked  for  twenty  or  Ihirtj  uiinutes. 

TuK  BEVEKAGE3  Tvhich  arc  froc.  or  aluioet  &oc,  froio  carbohydratce  inay 
be  alloned.  and  tliey  have  Uim  a1rea<Iy  indii^ated.  Aluobol  d(Hs  not  iDcraon 
tbe  Bugar  oxorotion,  and  thcrcfore  alcoholic  drinka  which  contain  ouly  a  \'rry 
amall  qaautity  of  carbabydnite  uiay  be  allowed  in  uuderatiou.  In  tJio 
aerera  forma  of  the  diaease,  alcohol  is  of  service  iu  enabling  the  patient  to 
toke  Urge  riaantities  of  fattv  food  ^ritbotit  djspeptic  troubles. 

TIiu  fol]owing  ia  a  uaeful  lemonadu  for  tbe  relief  of  tbirst.  Ciiric  acid 
10  KTaius,  glycvhDu  4  drachuis,  watcr  ono  pint.  This  luov  bo  taken  in 
louui  qaantitie«  durin>r  thv  t\vuDty-four  hoiini ;  ur  a  leinonatfe  tuay  1w  made 
fVoni  freth  leuoiu  aad  ivrootened  with  aaocharine.  Othei-  licid  drinka  majr 
be  tiaad.  Th«  Urgest  quADtit7  of  fluid  shcmld  be  taken  beforo^  noi  after  • 
tneoL 

TiiK  MouK  or  Lii^K  AXD  Gkkekal  HvGcnc  CoKiMTiosa.  —  It  ia 
important  to  relievo  the  patient  from  mental  wurry  aud  anxietj  as  unich 
vou  n  32 


DIABETES  MELLITUS 

R6  possible.  Conaiderable  miiscjular  esercise  in  the  open  air  is  of  great 
sen-icu  in  some  of  the  mildor  cases,  and  sometimes  causcs  a  diminuiion 
of  the  gljcosuria,  but  in  the  severe  forms  it  is  injurious.  Massage  is  of 
service  iu  some  cases  (according  to  Grube  in  bhose  associated  wilh  arterio- 
aclerosis). 

TuEATMENT  BV  Alkaline  Minekal  WATERa. — The  spas  of  Carlsbad, 
Marienbad,  Neuenahr,  and  Vichy  are  mucli  l'requented  by  diabetic  pacientu 
on  account  of  the  Bup]>oscd  virtuos  of  their  mineral  waters.  Tho  salts  in 
the  vaters  of  Carlsbad  and  Marienbad  consist  chiefly  of  sodium  sulpbate 
and  sodium  bicarbonatc;  tbose  in  the  water8  of  Neuenahr  and  Vichy 
chiefly  of  sodium  bicarbouate.  It  is  useless  and  often  daugerous  to  send 
English  patients  autTeriug  from  the  severe  forms  of  diabetes  to  these  b^kis. 
The  long  jouruey  haa  not  iufretiucntly  acted  aa  an  exciting  cause  of 
diabetic  coma.  Arterio-sclerosis  is  stated  by  Schmitz  to  be  a  oontra- 
indication  of  the  Neuenahr  water6.  It  is  certain,  however,  that  patients 
sufTeriug  from  the  mild  forms  of  tlie  diseaee  (chiefly  those  wluch  ara 
SMOciated  with  obefiity  or  gout)  do  often  derive  much  benetit  from  a  visit 
to  these  spaa.  But  whether  the  reaults  are  due  to  the  aetion  of  the  waters 
or  to  the  improved  general  conditions  of  lifCj  more  carvful  diet,  and  life  in 
the  open  air,  is  a  disputed  poiut.  (But  from  limited  observationa  at  Carls- 
bad and  Neuenahr,  Ihe  writer  is  iuclined  to  attribute  part  of  the  good 
rosulte  obtained  in  the  mild  cases  to  the  action  of  the  waters.) 

Medical  Treatment. — It  is  certain  that  no  drug  hitherto  tried  has 
a  definitc  curative  action,  but  scvcral  have  a  beneficial  cflect. 

Opium  ajid  iis  alkaioids  have  been  Iod^  empLoyed,  and  are  probablf  more 
useful  tban  other  druga.  At  fir.st  half  a  gram  of  opium  inay  be  given  three  times 
a  day.  The  dose  iiiay  ]>o  gradiially  incifitsc(i  tu  2  or  3  ur  uiure  graina  of  opium 
three  timea  a  dHy,  as  dialiotic  patients  are  vciy  tolfmnt  of  Uto  drug.  Kalfe 
advised  it  to  b«  given  an  hour  afUT  a  moal,  sincc  at  this  tirne  he  believed  it  had  a 
greater  effcct  in  restraining  diuresis,  and  was  less  liable  to  cause  dy8i)eptic  svm- 
ptoms.  Sonie  authors  preier  the  crude  opiuii),  others  morjjbia,  and  oilieirs  coucia. 
Tho  last  di-ug  has  Ite^n  8pcciaUy  recommended  by  Pavy.  It  niay  I«  given  in  Kuiall 
duHca  at  first,  half  a  gram  tbrcG  times  a  day,  and  graduallv  increased  to  2  or  3 
grains.  Ali  the  opiun»  preparations  are  liable  to  cause  troumesome  constipation 
and  dyBpeptic  fiyuiptom8,  and  therefore  require  wat<;hittg,  but  proUably  codeia  is 
less  injurious  in  this  rcspect. 

Next  to  opium  and  it*  alkaloi«],  afkalies  have  l>een,  perhnpa,  most  freguouti/ 
employed  in  the  treatment  of  diabetes.  The  alkalics  wnich  are  most  often  used 
are  the  bicarlx)nate  of  suda,  and  the  citrate,  acetate,  carbonato  or  bicarbonate  of 
potash. 

Naunyn  :itrongIy  advocatcfi  the  uro  of  sodium  bicarbonate  iu  large  doees  in 
severe  cases  of  diabetes  before  the  onect  of  symptoms  of  coma,  and  when  there  aro 
indicatioiis  of  acid  iutoiication — such  as  greut  excretion  of  animonia  or  roarked 
rcaction  of  the  urine  with  percliloride  of  iron.  So  long  as  the  perchloride  of  iron 
reaction  is  intenso  ho  odviscs  that  bicarhonate  of  goda  (150  to  -150  grains  dailv) 
ahould  bc  given,  and  that  it  ahould  be  increased  in  amouut  if  the  perehloride 
rcuetion  increases.  Kince  adopting  this  treatment  (twelve  years  ago)  tne  number 
of  cases  of  coma  in  his  practicc  has  dimini^Ked  greatly. 

Lithixim  6.altfi  (carbonate  aud  citratt';)  have  beeu  niueh  emploved  (often  com« 
bined  with  ftf>«nic).     In  cases  associated  with  gout  t]iRy  may  \»  of  service. 

Arfi,ftnc  has  been  much  prescribed  in  the  treatment  of  diabetes,  and  in  some  o! 
the  mildcr  cases  it  probabIy  is  of  some  sonice,  whcn  the  dose  is  graduaUy  in 
creased  (up  to  K)  m.  of  the  ]iquor  arsenicalis  three  times  a  day). 

Jambiti  has  been  often  prescribed  in  diabetes  during  recent  jears.  Alan; 
observers  have  found  it  useless ;  others  have  obtained  favourable  reaults  when  tb 
drug  bas  been  given  in  sutiicicntly  largc  doees. 

Sodium  talictfiate  has  been  recummended  hj  Ebstein,  who  prescribea  it  freelj 
Hrunton  and  Kalfe  think  it  is  of  most  service  in  the  glyoosuna  of  gDuty  person: 
Schmitz  of  Neunahr  obtained  better  i-csults  with  9ahcylate  of  bisniuth  ihan  vit 
aDy  other  drug  in  the  mild  forms  of  the  disease  (7i  grains  twice  a  day). 
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Receotly  vranium  nitratt  has  been  recommendcd  by  VTost,  aDcl  tliera  is  oertainly 
some  entlonce  in  its  favour. 

Nutnerous  other  dru^  have  been  reoommeoded  from  time  to  tirne,  but  uaua)ly 
ezt«oded  expon«nce  liaa  slioK-n  Ihem  to  be  UBoUsa  or  of  ver;  sltght  value. 

Cod  livfr  oil  or  lipoiiio  are  to  be  recommended  wbea  the  patient  is  mucIi 
iTMted. 


Tkkatmknt  of  Compucations. — Wl»en  irritabion  and  eczema  of  the 
geuical  organs  (rtdva  or  prepuc«)  is  a  troublesoine  sjmptom,  it  \b  important 
that  the  extenial  orificc  of  the  »rethru  and  snrrouoding  ports  should  b« 
dried  with  Imt  or  ab9orl>ent  cottou  wool  directlj"  after  each  act  of  mic- 
turitiou.  Boracic  acid  ointment,  boracic  acid  lotion,  or  a  solntion  of  eodiimi 
hypo8ulplute  (ono  in  forty)  maj  be  upplicd.  Tlie  trcatumnt  of  other 
complicatioud — boik,  carbuncles,  gangrene,  pbthisis,  ueplirilia,  etc. — is  de- 
acribed  elBewherc  in  the  artidea  dovoted  to  those  eubjocts. 

pREVKvriON  AND  Tkkatmknt  OF  DiABKTic  CoMA. — Id  tho  severe  forma 
of  diabetes,  when  there  is  much  wneting  or  whcn  the  urine  givea  a  marked 
reaotion  with  pcrehloride  of  iron,  there  ia  great  danger  of  coma  developing. 
Id  sooh  cAses  it  is  important  to  remember  that  a  Ione  raUwftv  journe^,  orer- 
ex«rtion,  or  sudden  chungc  of  diet  are  liable  to  be  f^owed  Dy  eoina.  Pro- 
loDged  constipation  is  aiso  dangerous.  As  alreadjr  mentioned,  the  diet  ought 
not  to  be  too  rigid.  Some  carl>ohydrate  food  (eepeciallj  bread)  ought  to  be 
allowed.  Cream  and  fatty  food  should  be  given  freely.  Whenever  there 
are  aigns  of  comraencing  coma  the  carlK>hyarates  in  tlie  diet  should  l>e  in- 
creased  a  Uttle  and  the  nitrc^enous  food  diminished.  Constipation  should 
be  relieved  by  the  uso  of  purgative«,  and  Schuiitz  believes  ttiat  hc  hiis 
checked  tlie  onset  of  coma  bj  producing  free  action  of  the  bowelB  with 
castor  oiL 

Id  eevcre  cosee,  espcciallj  whcn  tlie  ])erchloride  of  iron  reaction  is 
intense,  alkalies  should  oe  given  in  large  quaDtitie6 — 400  to  500  grains  of 
aodium  bicarbonatc  in  the  twent}'-four  hours.  Naunjn  believes  that  this 
treatment  is  of  great  importance,  and  that  the  onset  of  coma  may  sometiiut« 
be  prev6at«d  thereby  for  a  long  period.  When  early  ^rmptoms  of  coma 
are  obeerred,  alkalino  ireatment  oughfe  to  be  comrneuced  at  one«,  if  it  haa 
not  been  preacribed  previou8ly.  A  nuniber  of  casc«  are  now  on  reeord  in 
which  tlie  early  aymptoms  of  coma  have  subaided  under  vigorous  alkalino 
timlJiiBiJt- 

Bodium  bicorbonate  mar  be  given  in  a  Uttle  milk  or  in  an  efierveicing  drauglit 
irith  a  Uttle  citric  acid  and  saccnarino  (Yoo) ;  or  citrat«  of  sodiam  niay  bc  given 
(900  gnitna  in  the*  lwonty-four  bours,  Lupine). 

l>aring  the  last  ten  yean  the  intravRnaui  or  lubcutancotis  injecLions  of  WAna 
AlkaUlM  or  aalt  solationi,  at  recommctidod  by  Ktadelmnnn,  liavc  ofteii  been  tried 
wben  oorn*  hna  become  weU  marked.  Tliere  can  be  do  duubt  (I)  ihat  Uiia  meihod 
of  treatment  haa  often  a  decidediv  beneficial  effeot,  but  {i)  that  the  re«nlts  are 
tttuallT  oiily  tein))orary,  ood  a  fAtAi  t«niiin&tion  ts  very  r&n:iy  prov^ited. 

Bolatiuns  w|iirh  hnvc  l>ocn  chie0y  uaed  are :— A  3  tu  b  pcr  cent  solutiun  of 
•odiuin  biearlionate  in  0'Q  to  U'7  per  oent  aodium  chluride  aolutiua,  a  3  per  ceut 
watcry  aolutiaii  uf  sodiuui  UcurlAnuite.  a  solution  of  10  graiiimaa  of  »ooiuui  bi- 
carbonat«  and  7  graumitM  uf  sodiuiii  chloride  iu  n  Utre  of  sterilised  irater  (Lt^piue), 
a  OtI  per  cent  solution  of  Hodium  rliloridc  (v.  Noonlon).  Intravenoua  injoction 
<into  ihe  median  liHsilic  voin)  ia  to  ho  preferrod  to  subcutaneous  injuction.  It  L« 
important  that  tho  llaid  »hould  tw  wiirm  (Lt^pitM  reoonuoeiuU  a  temperaturo  of 
S8  C.  =  lOo  4*  K.)  A  Urge  quatitity  uf  tluid  tibuuld  be  med  (S|  jiinu  Oliver,  s  Utrea 
lupina). 

Uaoallj  the  0fUy  reault  i«  on  imnrovemont  in  tho  pulie  and  a  diminution  of 
the  ccddneaa  of  the  ikin  and  a  UtUo  oininution  of  thn  ooma,  so  that  the  pntiont  oan 
be  nore  eaaily  rouaed.    But  oocMignally  thu  coma  diMppoam  partiRny  or  com- 
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pletely,  so  thAt  tlie  patient  can  converse  with  his  friends ;  nsuallj  a  relapge  soon 
occura. 
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DiaphoreticS. — The  term  diaphoretics  is  applied  to  ali  measurea 
which  increaae  the  secretiou  of  8weat. 

The  Pky8iology  of  Sictating. — The  activlty  of  the  Bweat  glanda  is  doselj 
related  to  the  condition  of  the  cutaneous  circutation.and  therefore  to  the  heat- 
regulaiing  mechaiiism.  When  the  surroundmg  atmosphero  is  warm  the 
cntaneoufl  veasels  ditate,  the  amount  of  Bweat  ia  increased,  and  heat  is  loat 
hy  tho  reeulting  evaporatioD.  ^lien  the  atmoephere  is  cold  the  vesBela  of 
the  (Udn  contract  and  the  amotint  of  sweat  is  decreased.  The  sweat  glands 
are  not,  however,  acttiallv  dejiendent  on  the  cutaneoua  ciiculation,  but  their 
activitj  is  under  the  influence  of  a  nen^ous  mechanism  analogous  to  that 
presiding  over  other  aecreting  brganis.  This  fact  is  supported  not  onlj  l»y 
experinieQtal  e\'idence,  but  by  such  evidence  aa  the  occarrenM  of  svreating 
from  mcntal  emotion,  tho  8wcating  brought  about  by  a  venous  condition  of 
the  blood,  or  the  reflex  6wetiting  which  reeults  from  tho  iutroduction  of 
puDgent  subtitances  into  the  mouth. 

EvitrrifTation  and  Mode  of  Action.  —  The  principa!  diaphoretica  are 
warDith  ;  hob  driuks ;  jaborandi  (pilocarpin) ;  liiiuor  amrnoni:^  acetatis  or 
citratis ;  potassii  citros ;  potaesii  oitras ;  ipecacuanha  (DoTer'a  povder) ; 
oiuuin ;  autimouium  (ptilvis  antimonialis  or  vinuiu  antimoniale) ;  alcohol ; 
salicin  and  the  »alicjlatcs;  variouH  piiogent  and  aiomatic  stibatances. 

AVe  find  the  aimplest  meana  of  producing  (Uaphoresis  in  the  direct 
applif-ation  of  hftifc  to  the  skin,  wliether  lty  mcHns  of  warm  iMtths.  of  hot  air 
or  vapour  Ijaths,  or  the  various  kinda  ot"  jMick*.  The  avreating  appniara  to 
be  brought  about  not  by  direct  stimulation  of  the  sudoriferous  glauds,  but 
through  the  action  of  the  central  nenous  sy8tem.  It  m«y  be  gi-eatlj'  aided 
by  the  administration  of  hot  drinks,  possibly  owing  to  an  increascd  flow  of 
warm  blood  through  the  nervc  centroa ;  and  these,  fnrther,  maj  be  6tim\ilated 
reflexly  by  the  addition  to  t!ie  drinka  of  pungeut  or  8picy  subgtunces. 
Alcobol  produccB  diapliorcsis  chieHy  lty  dilutiug  the  ciitam-oiia  viissela  and 
increaaing  the  circulation  through  the  akin,  but  it  alao  stiniiUates  the 
nen'OUB  mechanism.  Like  othur  narcotica,  such  as  opium,  ii  producea 
8weating  in  the  later  stagee  of  its  action  by  increaaing  the  veno8ity  of  the 
blood  rilocari>in  produces  copious  sweating  chiefly  Vty  stiniuhiting  ttie 
periphenil  enda  of  the  8ecretory  norves,  while  uieotine  produces  a  siiuilar 
result  chierty  by  acting  on  tho  ceuti-al  nervous  8yetem. 

Uscs. — Diaphoretic  me^sures  are  lurgi:!ly  usetl  on  account  of  their  anti- 
pyretic  effect  in  pyTexia  aasociated  with  the  onset  of  acuto  specific  fevers,  or 
the  occurrence  of  acutc  locjil  intiammations.  Kor  example,  at  the  onset  of 
an  attack  of  acute  naaal  or  bronehial  catarrh  tlie  adniiuiatration  at  bedtime 
of  a  small  doee  of  opium  combined  with  other  diaphorelics  \vill  oftcn  be 
found  to  greatly  relieve  lM>lh  the  locjil  aud  the  general  lUscomfort.  A 
quarter  of  a  gr^in  of  morphia  may  be  ordered  in  a  glasa  of  hot  toddy,  oi 
from  5  to  10  graios  eac.l]  of  Dover'8  powder  and  plienaoetin.  Tliis  ahould  hi 
foUowed  on  tne  next  day  by  the  administration  of  euch  diaphorctics  ai 
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liquor  nmmooiae  acetatis  and  spintUB  setheris  nitrosi ;  ontimon^.  ipecocu- 
aaha,  and  occasionall^  aconite  are  uaeful  in  siinilar  cases. 

In  some  skin  diseafies  associated  with  doticient  act)vity  of  Lhe  8\reftt 
glands,  diaphoretics  are  of  aasistance  in  the  treatmeut. 

Perfaaps  the  moat  important  ose  of  diuphoretics  haa  ariaen  from  the 
reoognitioD  of  the  fact  that  the  secretory  actiou  of  the  »kin  niuy  be  to  a 
certiin  extent  vicarioua.  Hence  the  value  of  diaphoretic  moafluroB  in  acute 
or  chronic  nepiiritia  with  suppreesion  of  urine  or  indications  of  the  superven- 
tiou  of  unemic  H^-inptoms.  Here  the  use  of  the  hot  muRtard  pack  or  tlie 
hot  vapour  batb,  with  gucb  adjuvant  measures  aa  bave  been  ah'eady 
menttoned,  may  be  Buflicicnt,  but  in  man^r  casee  the  powerful  aid  of 
pilocarpin  is  called  for  and  provea  of  the  greateat  value.  It  ia  best 
administcred  in  small  doses  hypodermieall3r,  the  patient  uieanwhile  bolng 
wann]y  covered  in  1>ed.  If  there  is  any  vroakncss  of  the  bcort,  stimulantft 
(aal  vobtUe)  shoald  at  the  same  time  be  admiuistered  iaternally. 
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The  Uiaphragm,  or  MidrtfT.  the  partition  between  lhe  thorajc  and  the 
abdomen,  ia  a  double  muscle,  the  two  aides  of  which,  though  capable  of 
inde[>eudeDt  contraction,  act  in  health  habituaUy  together.  Its  muacular 
fibrefi  arise  from  the  lumbar  vertebra:  by  meana  of  the  crura,  from  the 
arched  ligamenta,  ti*oin  the  cartilages  of  the  n\  lower  ribe.  and  from  the 
]>08terior  aurface  of  the  tinmfonn  cartilage.  Arching  u{)wardB  and  iun'arda 
tbeoo  fibres  converge  on  the  tendon  in  tne  centre.  Over  the  lower  Burface 
of  the  diaphragiii  i»  »preud  ilie  (JtiriUjueuin  ;  over  itH  iip|>eT  lhe  pleiine  and 
pericardium.  It  ia  perforatcd  iu  rarioua  places,  aud  thia  ollons  of  the 
paasage  Uircmgh  it  of  tho  aorUi,  the  iisophagiis,  the  vena  oava,  ihi?  »nlanrh- 
mc«.  the  BjrmpathetJc,  etc.  The  diaphragm  is  suppUed  mainlj  Dy  the 
phrenic  norves  (each  ner\*e  controUlng  one  lateral  halQ,andperbapB  to  some 
nuill  extent  by  the  lower  intercoetal  nervea 

DuringiniTpinition  tlic  twolutt*nilhalve8of  theiliaphragmooDtractsimal- 
taneouHl^,  tbtiH  diiiiinisliing  lhe  cune  of  the  arch  iiud  inoreaang  the  oapacitj 
of  the  thorax.  The  type  of  bi«uthiug  in  womeD  being  chicfly  costal,  the 
diaphragm  is  not  bo  muoh  used  by  them,  and  its  escurmona  aro  not  bo  irell 
marked  as  is  the  caae  in  men. 

Apart  fn)tii  thn  resuits  of  diseose  of  tlie  phrenic  ne^^'es,  the  heigbt  at 
which  lhe  <liiiplinigm  standa  is  dependeni  ou  the  relatioii  of  the  pressure  in 
tho  lhorax  to  ihal  in  lhe  aUIomon.  AMieu  Ihin  ruLiliori  is  dinlurbcd  the 
diaphragm  ia  preased  upwarda  ur  dowuwarda  uecordiug  as  lhe  l>alauc«  of 
preMore  is  groater  on  the  atMlominal  or  on  the  thoracic  aide.  But  as  this 
displacement  is  of  intercst.  not  from  the  [kiiuL  of  view  of  llio  tliaphrogm.  but 
from  lliul  of  tho  visMm  whiub  are  affvctfd,  lhe  subjoi^l  wiU  not  oc  con- 
lidcrod  here.  Nor  nhn\\  wt;  do  more  Ihan  monlion  Ihat  variety  of  plearisjr 
in  wbich  the  pkuml  covcrin^'  of  the  diiiphm^ii  m  nlTected  Tho  aam« 
reuutrk  applica  lo  poritoniliii,  in  witioh  tho  i>chtoneaI  corering  of  the 
diaphragm  is  implicaUfd.  Iu  both  caaes  the  muacular  fibres  may  anovr  som« 
degroe  of  inflammation. 

Ko  tumoon  originate  pruiurily  in  the  dianhriigm,  bat  that  atruotaro  i« 
oflen  lhe  Mftt  of  Mooadary  growth&    Tubeniumu  and  mAUgnaut  prooessee 
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are  apt  to  pasa  from  the  peritonemn  tlirougb  the  diaphragni  to  the 
more  ufluaUy,  I  think,  on  the  right  aide  of  the  body  than  on  the  left.  Tho 
muscular  tibre  of  the  diuphragm  is  Uable,  like  other  atriped  muBcle,  to  suffer 
from  fatty  infiltration  and  from  fatty  and  hyaUne  degencration,  and  moet 
probabIy  rhcumatiem  may  alao  attack  it.  Gaalric  ulc«rs,  in  \vhich  tho 
peritoneal  surface  of  the  atomach  having  become  inllamed,  hae  attach 
itself  firmly  to  the  seroue  eurface  of  the  diaphragm,  may  make  their  ura; 
through  that  atructure. 

The  main  interest  of  the  diaphragm  from  a  medical  point  of  view  lies  in 
the  foct  that  it  is  an  iudcx  to  the  state  of  the  phrenic  nerve  and  its 
centre.  Under  one  set  of  conditions  you  may  have  paraljsis,  under  another 
8pasm. 

Paraltsis — Apart  from  that  paralyfflfl  sometimes  eeen  in  hjBteria,  and 
which  is  usually  of  little  moment^  the  muscle  may  be  paraljsed  by  an 
lesiou  of  the  phreoiu  nerve  or  of  its  centre.  Whether  the  paraly8ie  affec 
one  or  both  sides  of  the  diaphragm  depcnds,  of  oourse,  on  whether  one  or 
boUi  phrenic  nerves  are  implicated.  Traumatic  leadons  of  the  upper  cervical 
vertebnc,  tuberculous  proccsses  there,  tumours,  inflamraatory  or  other 
8weUing  of  the  nieninges,  may  so  iulerfere  with  the  phrenic  nervea  as  to 
stop  the  conductioa  of  motor  impulscs  and  cause  paraly8i8  of  the  diaphragm. 
In  their  long  and  dcep  courso  through  the  ncck  theae  nerves,  though  pro- 
tected  from  ordiaary  iajury,  may  be  divided  in  cases  of  wounding,  or 
6eriously  compressed  by  tumours.  £ven  in  their  course  through  the  thoror 
the  phi«nic  nerves  sometimes  sufTer  {rom  the  pressure  of  mediastinal  tumoiun 
or  are  involved  in  inflaniraatory  proceases. 

But,  more  commonlv,  paralyBi8  of  the  diapliragm  is  due  to  some  affectioa 
of  the  whole  ueuron.  Any  of  the  jKiisons,  kuown  and  unknown,  which 
produoe  neuritis,  may  affect  the  phrenic  nerve.  Faralvsis  of  the  dia* 
phragm  is  believed  to  arise  from  rheumatism,  though  this  must  be  a  rare 
ocKsurrcnco.  It  is  seen  moro  commonly  in  diphtheria,  in  alcohoUo  neuritis* 
and  in  beri-beri,  and  the  toxin  of  influenza  may  produce  like  eflects.  Tho 
phrenic  nerves  may  be  involved  in  cases  of  lead  poisoning ;  and  in  progresaivft' 
muscular  atrophy,  ainyotrophic  sclerosis,  and  bulbar  paraly8iB,  tho  motoc 
cells  of  tho  phrenic  nerves  aro  sometimes  atlected  and  the  diapliragm  iu  this 
way  paralyfied.  In  cases  in  \vhich  the  plouml  or  the  peritoneal  surfacea 
covering  the  diaphragm  are  inflamed,  a  certain  degree  of  paraly8iB  resultail 
To  some  extcnt  the  dofoctivo  movement  of  the  diaphragm  in  these  cased 
is  no  doabt  vohmtary,  and  owing  to  the  pain  which  movement  occasion^ 
it  is  probably  also  in  part  reflex.  But  it  may  be  due  in  some  measure  to 
the  inflammatory  procesa  penetrating  from  the  serons  covering  to  tho 
substance  of  the  diaphragm,  and  there  involving  the  small  nerve  hraachea 
in  such  a  way  as  to  cause  paraly3is. 

Symptoms. — When  both  sides  of  the  diaphragm  are  paralysed  there  ia 
no  longer  to  be  observed  the  normal  prolruaiou  of  the  epigastriiun  on  in- 
spiration,  indeed  there  is  sometimes  a  sinking  in  in  that  region.  Duriug 
exfiiratiou,  ou  the  otlier  hand,  the  epigaalriura  protrudes.  When  only  one 
phrenic  nerve  is  paraly8ed  these  aigns  are  nnilateral.  So  long  as  the  patieni 
lies  perfectly  stili  there  is  little  orno  dyspnrfia,  though  the  rate  of  breathing 
is  somevvhat  accelerated.  But  on  the  least  exertiou  dy8pnoea  at  once  8howt 
itself. 

Litten  has  recently  poiuted  out  that  the  normal  movements  of  thf 
diaphragm  may  be  reatUly  recognised,  e8pecially  in  men,  if  the  thorax  br 
carefully  watched  about  the  sisth  intercostal  »jMce.  As  the  diaphr^n 
separates  it^lf  from  the  thoracio  wall  a  shadow  moves  downwards  in  i 
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wave-like  fnahion  over  tvro  or  three  iatcrspoces,  and  again  retums  during 
expiratioD.  To  recogoise  tliis  phenomenou  the  patienb  shoiild  be  placed  in 
A  recuml>ent  posture  with  Ihe  fcet  tovvorda  a  good  light.  The  observer 
abould  scaad  about  three  feet  oO*  \vilb  \m  biick  to  the  light.  Thts  sign 
xn&j  be  of  great  importaace  in  invcstigatiiig  doabtful  casea. 

Save  in  h78t6ncal  cases  diapliragmatic  para]yHia  \a  always  of  grave 
import,  becauso  aur  pulmonorj  complication,  evea  of  a  light  nature,  is 
thereby  rendered  daugeroua. 

The  treatrmnl  is  that  of  the  muladj  in  the  course  of  wliich  Ihe  dia- 
phriLginatic  paraljsis  bas  appcarcd.  Bllstcra  or  hot  applications  over  the 
course  of  the  phrenic  nerve  in  the  ueck  are  said  to  do  good.  Occa8ional]y 
stiroiilation  of  thcse  Denres  b^  meana  of  the  faradic  or  of  the  galvanio  current 
may  bo  bonoficiaL 

Spask  of  the  diaphragm  maj  take  either  the  tooic  or  the  clonic  form. 
Of  theae  bhe  hitter  is  the  more  oommon. 

Tonie  špaxm  of  the  diaphragm  occurs  in  bronchial  asthma.  The 
oentripetiU  impulfle  passing  up  the  vngMs  to  the  i-espinitorj  centre  is 
Te6ected  down  the  phrenic  nerve,  and  so  causes  a  tonic  contraction  of  the 
diaphr^m,  a  condition  clinically  recx>gQi3able  by  lowering  of  the  inferior 
borders  of  the  lunga.  Apart  from  that  occurriug  in  asthma,  tonic  apasm  of 
the  diaphragm  is  an  eKceedinglj  rare  alTcction.  It  bas  been  kno\vn  to 
aooompany  rhciuuatism,  and  to  oocur  in  oaaes  of  tetanus  and  tetaay.  When 
the  diaphnigm  passes  into  tonic  contraction  the  ejmptoms  are  very 
■triking.  Tho  lower  thorax  expand8,  the  epigastrium  iirotrudcs,  the  liver  is 
preased  down,  and  the  lung  border  is  towered.  Along  with  these  signo 
there  develops  an  extrome  and  dangeroas  dyBpQ(£a.  To  countoract  the 
deacent  of  the  diaphragm  the  abdominal  mnacles  ooDtract  powerfiiny  ;  and 
to  diminiflh  the  dyspncea  the  extraordinary  muaclea  of  respiration  come 
into  vigorouB  action.  The  patient  also  complains  of  severe  pain  round  tho 
thorax  at  the  level  of  the  dlaphragmatic  attuchment. 

The  condition  is  a  »erious  one,  ond  may  prove  falaL  The  treatment 
must,  therefore,  be  energetic  and  rapidly  carried  out.  Some  reUaf  may  be 
obtained  by  mcaus  of  fomentations  and  sinapisms.  and  in  a  tiot  l>ath  the 
niasm  may  relax.  Duchenne  advised  the.use  of  the  faradic  broah  orer 
Uio  skiii  in  the  neigtilx)urhood  of  the  diaphragm.  The  administration  of 
the  nitrites,  of  ohloroforra,  or  of  a  morphia  injection  raay  be  rapidij 
beneficiul- 

Ctonie  eoiUraetiojt  of  the  diaphragm,  noitminnlr  known  bh  liiccough,  is 
rouch  more  common  than  tonic  spasm.  Tho  couiractions,  which  are  uaUAlly 
fairly  regiilar,  vary  much  in  rate,  being  Aometimes  os  slow  as  four  or  iive  in 
the  minute,  aud  eomotimes  oa  freqaoat  as  ono  hundred.  The  apasm  is  not 
U8ually  limited  to  the  diapliragm.  The  glottis  is  also  narrowed  and  tho 
narea  move.  Suoh  oonstantly  recurring  diaphragmatic  coutraction  \uva  of 
neoenity  a  considerable  cfTect  on  refl^nration.  If  tho  rtita  of  iho  hiciv>iigh 
is  rapid.  there  may  bc  considerable  dy»pnflea.  and  even  the  act  of  Bwallowiug 
may  bo  interfered  with.  The  patient  ia  shaken  by  each  contraction.  there 
is  considerable  pain  along  the  diai)hragmatic  attuchment,  and  muuh  cx- 
haustion  may  result.  If  the  attack  be  prolouged — and  some  last  for  vooka 
— the  condition  may  provo  very  serioua 

Hiooough  i»  duo  to  irritatinn  of  the  respimtory  oentres,  and  thift  irrita- 
lion  m«y  bo  |)nriphoral  nr  coiilniK  The  jtrripkernt  ranua,  whioh  are  tho 
Domrnoner,  include  sucli  sourcea  of  irritation  in  tho  aliinciitary  traot  as  are 
prodnced  by  strictiire  of  the  nT^aophagns,  by  overtooding  of  the  atomach^  by 
gMtric  or  intestiniU  nlToctions,  by  uppendicitts,  by  |K!ntonitis,  and  bj  aflTeo- 
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tions  of  the  Uver.  Diaeasc  of  the  blattder,  o!"  ihe  uterus,  or  of  the  prMtate 
nmv,  in  the  same  reflex  wuy,  iuduce  hiccough.  Trritation  of  the  pleuru  or 
of  llie  pcricardiuui  may  act  in  a  siiuikr  luahion.  Central  causes  are  eeea 
io  oasee  oriaing  from  cerebral  or  Bpinal  lesious,  and  in  those  \vhich  lbUow 
Btrong  mental  eniotiona,  such  as  fcar  or  anger.  Poisoning  of  the  nen'e 
centrea  is  probably  the  method  of  origin  of  that  hiccough  vrhich  Bhow8 
itaelf  in  such  difieaaes  aa  t)'phoid  fever,  8eplicwniia,  and  uraemia,  and  of 
the  form  wluch  ao  frequ€ntly  precedes  the  lethal  exit.  It  is  to  be 
ramembered  that  in  most  cases  of  hiccough  aneurotiu  predis{H>Hilion  is 
present 

As  to  treatmtnt,  it  ia  clear  that  efforts  ehould  bc  made  to  remove  tiie 
cauae,  if  that  can  be  recognised.  But,  apart  from  tliia,  it  wiU  oftcn  be 
found  that  other  forma  of  excitution  of  the  nerve  centres  nmy  bring  the 
attack  to  an  end.  Sueezing  may  do  so,  for  example,  or  cougliiug,  or  the 
exhibition  of  an  emetic.  HoIcHdj,'  breath  after  inapiration,  and  making  a 
strong  expirat()ry  edbrt  while  the  glottis  is  kept  closed,  niay  be  of  benefit. 
The  writer  bas  eoeu  8leady  pressure  over  the  phrenics  do  good  in  an 
obstinate  cose  of  hiccough.  Galvaniaation  of  these  ner^-es  should  alao  be 
tried,  the  poeitive  pole  being  appUed  over  the  nape  of  the  neck,  and  the 
negative  over  the  phrenic.  Hot  fomenlationa  applied  round  the  lower 
thorax  and  over  Ihe  epigastrium  eometimea  do  good,  or  couuter-iiTitatioo 
inay  be  tried  over  these  areaa  with  i>enefib.  In  serioua  cascs  it  may  be 
needftd  to  resort  to  morpliia,  to  atropine,  to  chlorofonn,  or  to  nitrites. 
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SuBGiCAL  Anatomv.  -The  diaphmgin  is  a  large  domo-shapcd,  inusculo-tondinous 
stnicture  separntinK  the  thoracic  and  nbt^loniinnl  cavitica.  Its  tnuacular  elements 
take  orif^  oelow  from  the  bodiea  of  the  upper  three  or  four  lambar  vertebne  and 
their  interveniug  tiisca,  from  Ibe  aiched  hgaincntH  which  eitend  thenoe  to  the 
tr&osverse  prooessea  antl  tip  of  the  hiKt  rib,  from  tliu  (-»rliliiges  of  tlie  ]ower  s\x 
ribfi,  and  from  the  back  of  tlio  stcrnum.  Thfty  converge  to  hp  insertfid  into  the 
strong  central  tondon,  which  is  the  highost  portion  of  the  diftphrngni,  l>ing  about 
the  level  of  the  Iower  edgo  of  tho  stcriiuni,  or  of  tlic  seventh  chondro-st^rnid 
articulatiou.  The  vault  of  the  diaphragm  reaohcs  to  t)io  level  of  the  tifth  rib  on 
the  right  side^  and  not  quite  bo  high  on  the  teft.  Its  nervous  8upply  is  dcrii  cd 
from  tno  phrenic  and  3ynipnihetic  nerves. 

On  the  thoracic  aide  the  pleura  anri  pcricai^dium  oveilie  the  diaphragm  ;  whilc 
the jperittjneum  linea  ita  alxlominal  aspect. 

The  coutimiity  of  structure  of  the  diap)iratnu  is  iuterrupted  by  thi-ee  large 
opcningH  fur  tho  transuns-sion  of  the  aorta,  tlie  inforior  vena  OAva,  and  tho 
cesophagus,  and  by  smalU^r  foramina  for  the  vena  azjgos  minor.  the  sphmchaic. 
antl  the  sympathetic  nerves.  Any  one  of  these  opcnings  nitty  be  unduly  larpe  ann 
80  predtspose  to  bernia,  tliat  for  the  crsophagus  Ijeing  the  most  important  m  thia 
connection.  As  Ijearing  upon  tliis  pomt  also,  as  weU  as  on  tfie  question  of 
perforation  of  the  diapliragin  by  intlauimatory  products,  Tillraann  has  dniwn 
nttention  to  the  fact  thnt  at  certmn  jioints  tlie  muscular  ti&aue  is  often  deficient,  lio 
that  the  pleura  nnd  peritoneum  alone  keep  up  tho  integritv  of  the  arch.  Akhough 
theae  gaps  vary  greatly  in  size,  sbape,  ana  situation  in  ditierent  individuals,  their 
presence  is  fftirly  coiistant^  the  most  iuiportant  being  (1)  that  between  tlie  spinal 
and  costal  origins  of  the  muscle,  in  rclation  to  wliich  are  the  kidney,  wit1i  its 
surrounding  conncctive  tissue,  and  the  liver ;  (2)  that  betwecn  the  costal  aud 
sternal  libres,  over  which  the  pleura  Hes  on  the  nght  Bide,and  the  pcricardium  on 
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tlie  left  I  (3)  Gometimes  the  stemal  iibree  apr  cntirejy  avranting,  so  tbat  a  vido 
space  is  leitf  over  vhich  lic^  the  aoterior  ra^lAstinum. 

In  some  ciuea  ttie  l(jwor  i>art  uf  the  dinphni^m  is  excce<iingly  thin  ;  mora 
rarely  one  half,  or  eveD  the  wnole  of  the  muscle  is  uH-utiting. 

Injurtes, — AUhough  ti*aumRtic  lesions  of  the  diaphragm  are  by  no 
meana  uncommon,  tbey  scldom  occur  apart  from  injurics  of  tlie  viscera 
which  iie  in  it8  inmiediate  viciuity.  und  it  i^  Ihe  aigns  of  dumace  to  the 
thoracic  or  aIxlomiiial  organa  wluch  domiufite  hotli  the  puthological  and  the 
clinicol  picture  ia  tbese  caeee. 

Open  icounda  are  umiaUy  the  result  of  gun-sltot  iujuries,  punotures,  or 
Babre  čute.  Aa  the  lung  doea  not  estend  down  as  far  as  the  pleura,  or  the 
]deura  as  far  as  tho  diaphragm.  it  is  posaible  for  tbe  diapbrogm  to  be 
wuundtMl  aloue.  or  along  witli  the  pleura,  \vliile  th«  hmg  escapee. 

Sv^utnne&us  rvptuie  ia  conimoneat  after  falls  or  crushee,  but  niay 
resalt  from  sevei-e  muscular  eflbrts,  Bucb  as  ttioee  of  vouiitiuK  or  purtuhtion. 
The  jogged  end  of  a  fractm^  rib,  or  even  au  un8kilfimy  manipulated 
cesopbagcal  Itougie,  lias  been  known  to  perforate  the  diaphragm. 

As  this  mua:le  uever  is,  and  never  can  be,  at  reet,  ita  wuundB  elther  fail 
todoee,  or  hwU  \nth  n  thin,  weftk,  and  etretchable  cicatm,  wbich  rcadily 
farours  tbe  furmution  of  a  hernial  protrusion. 

Ctinical  Featurti. — So  far  as  the  ejmptoms  of  injury  to  the  diapliraf^jm 
itself  can  be  diaeociated  from  thosc  of  the  concomitant  viaceral  lesions,  they 
would  appear  to  be  localued  pain,  wliich  is  aggravated  on  deep  respiration 
or  coughing,  and  whicb  leads  to  the  patient  reetraining  the  action  of  tbe 
muBcle  as  fiEir  as  posaible.  BUedin^  may  take  plače  from  oi>eu  wounda 
either  extenially  or  into  tho  thoracio  or  abilominal  cnvities.  Shock  maj 
bo  so  severe  as  to  end  fatally.  Hiaus  sanfonitus,  \vhicli  i»  mip{>OBed  to 
l-e  p«iuliarly  related  to  morbid  couditions  aflecting  the  diaphragui,  may  be 
present. 

As  a  matter  of  fact,  hoverer.  tbe  dutgnosis  of  an  uucompUcatod  injury 
tu  tbe  diuphnigni  is  exceediDgly  difficutt,  and  in  tbe  c«so  of  subcutaneoua 
rupture  ali  but  im^HMituble. 

The  freafment  can  only  1>e  discuBsed  along  with  thnt  of  the  associated 
l«mons  of  the  lung,  pleura,  pericardium,  stomach,  etc.  {q.v.)  One  of  tho 
grent  ziaka  atteuding  BUch  injuries  is  the  strangniation  of  uny  poition  of 
the  uUmentary  e^nal  which  mav  beeome  hemiated,  either  at  tbe  tirne  of  the 
acciilent  or  long  aftenrunls.  So  real  ia  this  dnnger  that  Stephen  Taget 
advocate«  a  8y9icmatic  attempt  being  made  to  closo  sudi  rupture«  by  intro- 
dudng  sutures  from  tbe  Ihunui-ic  Hide  of  Ihe  rent.  The  mortalUi/  of  woiuidB 
of  tho  diapbnigm  ia  exoeciliuglr  bigh  (29  out  of  38  casea  ending  fat4illy 
•ooording  to  i'*n>y),  ])cntonitifl,  empya;mia,sbock,  or  bicmorrhagc  being  tbe 
Oommonest  cjiusca  of  death. 

l)MpirRAf;MATic  Hkiinia. — Any  protrusion  through  tho  diaphragm  ia 
Bpokcn  of  iiH  n  diaphragmatic  hemut,  iilthougb  in  tbe  vast  majoritj  of  oaaes 
— about  88  per  cent— Ihere  is  no  beniial  mw,  and  the  condition  is  ratber 
one  of  pK^pse  thon  of  tnu*  h(*riiia. 

Morbid  Armtotntf. — The  protmidon  may  take  plačo  (1)  ihrtaigh  ono  or 
other  of  the  natural  opcnings  in  the  diapbrogm,  partictUjirl^  tluit  f»r  tbo 
aaopb&gUB ;  (2)  througli  one  of  the  congenitid  deficiencioB  in  the  inuacle, 
deaoibed  by  TiUmAnn;  (3)  through  a  ruptu»  i>roduced  b^  indirect 
violenoe  or  muscular  eflurt;  or  (4)  through  a  diroct  wound  of  the 
muacie. 

Lcicher,  to  whoee  researehes  we  owe  mttch  of  our  knowledge  of  thi« 
mibjcct.  found  that  itt  276  caaes  oollected  by  him,  only  28  presentod  a  aao, 
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and  of  tbese  25  were  congemtal ;  and  in  Bobn's  collection  of  80  eongenitAl 
cases,  only  14  had  a  sac.  In  round  numbera,  tberefore.  about  20  pcr  cent 
of  coDgenitAl  caaes  havo  a  stic,  and  aro  thereforo  trne  hcrnioc,  \vlulfi  ouly 
alKKit  2  per  cent  of  traumotic  cases  cau  be  80  descrili^d.  ^H 

That  tho  groat  proportion  of  diaphragmatic  protruaions,  vvhotber  witb  a^H 
without  a  sac,  sbould  be  eituated  on  the  left  side  is  natural,  when  we 
consider  tbe  sul^stantial  support  givea  to  the  opposite  side  b^r  the  liver,  the 
fact   that   ali  the  large  anatomical  openings,  aa  vvell   os   tbe  congemtal 
deficiencies  are  to\vards  the  left  aide,  and  that  most  Buicidal  and  homiciJ 
wonndfl  are  aimed  at  the  beart. 

Of  150  traumatic  cases,  127  were  left-sided,  and  of  117  of  congenit 
origin,  98  were  on  that  side. 

Tbe  greater  liabUity  of  men  to  accidental  and  other  forms  of  injiiry  may 
explain  the  fact  that  diaphragmatic  bemia  ia  five  times  comnioner  in  th<^H 
male  mx  than  in  females.  ^| 

The  opening  is  U8ually  far  back  through  the  tendinous  x>art  of  the 
diaphragm,  bnt  may  be  met  with  elaewhere,  particularly  through  the 
opening  for  tho  ccsophagus.  It  varics  in  Bize  aud  shape  froni  a  mere  slit  or 
rounded  aperture  to  a  complote  absence  of  one  half  of  t!io  uiuscle. 

As  a  nile,  portions  of  more  than  one  >'iacus  are  prolapsed.  The  relativo 
order  of  fre(iuency  mav  bo  gathered  from  the  following: — Storaach,  151 
times;  colon,  145  times;  emall  intestine,  83  times;  liver,  45  tirne«; 
duodenum,  35  times;  pancreas,  27  tirnem ;  csecum,  20  times;  kiilney, 
2  times. 

It  is  intercsting  to  ohserve,  from  the  point  of  view  of  operation,  that 
adheeions  betvveen  the  dilfercnt  prolapsed  viscora  or  to  the  diaphragm 
eeldom  occur. 

Clinical  Features.  —  Children  bom  with  a  congcnital  diapliragmatic 
hemia  seldom  live  long  enough  to  manifest  Bymptoma  \vhich  lead  to  a 
diagnoeia.  If  not  atill-boru,  they  U8ually  survive  but  a  few  hours  or  day6, 
and  the  abnormaUty  is  ouly  discovcred  on  post-martem  esamination. 

On  the  other  hand,  it  is  not  uncomraon  for  a  largo  diaphragmatic 
hemia  to  be  found  at  the  autop8y  on  a  poraon  who  hiia  nevor  manifeated 
any  of  the  ordinary  clinical  features  of  such  a  condition.  In  ali  casea, 
moreover,  tlie  diagnosis  is  nne  of  extreme  diHiculty,  aud  appujtra  to  have 
bccn  made  with  aocuracy  only  in  some  aeven  out  of  nearly  three  hundred 
cases. 

The  prominent  features  in  ivell-marked  cnus  of  some  standing  are  (1) 
an  unnatural  depresaion  in  the  tipper  part  of  the  abdomen,  with  a 
corresponding  fulneas  in  tho  lower  thoracic  region.  (2)  WeU-marked  signs 
of  air  in  tlie  pleural  cjivity,  »imulating  Ihose  of  pneumo-thorax,  are  present, 
varying  in  extent  and  degree  witli  tlie  amount  of  the  alimentary  tract 
which  has  been  displaced,  and  the  particidar  ^'i6ce^a  involved.  Leichtenatern 
haa  Huggested  that  the  amount  of  stomaoh  in  the  hernia  may  be  eatimated 
by  fiUing  it  with  water  or  air  from  the  mouth,  or  the  colon  from  the 
reclum.  Distinct  intestinal  giirgling  may  Bometimea  be  heard  on  ausculta- 
tion  of  the  chest.  (3)  Tho  hcart  may  be  displaced  and  its  action  interfereil 
witfi,  causing  palpitation,  attacks  of  dy8pncea,  and  a  feeling  of  oppreaaion  in 
the  cheat,  with  inability  to  lie  on  the  affected  side  and  cough.  These 
phenomeaa  also  vary  in  intenaity  with  the  size  and  nature  of  t!»e  herniated 
viacera.  (4)  Vague  and  atyi«cal  8ymptoms  of  dy8pep8ia  are  prominent 
features  of  aH  theae  casea.  Pain  in  the  epigaatriura,  heartbum,  nauaea, 
vomiting,  thirat,  or  conatipation  altornating  with  diarrhoea  are  commonIy 
complained  of.      Sometimea   tlkeae  aymptoms  are   worBt    after  exertion ; 
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oocaaunuLU}*  a  fuU  meal  gires  temporarj  relief;  and  in  aome  instaiicee  the 
patieat  is  conscious  that  the  food  lodges  in  tbe  rcgioo  of  tbc  cbest,  wbere  it 
produces  a  tixed  pain. 

WheD  the  hemia  is  suddrnly  dertlojud  the  predominHUt  cUnical  feature 
is  intenee  dj'BpncEa  with  eorere  procordial  pain,  a  sense  of  oppresaion.and  an 
inabilitj  to  lie  on  the  affected  eide,  irrititive  cough,  and  a  eensation  that 
eomethin^  hos  given  way.  Shock  is  iiiarked,  and  may  provc  fatal.  or  death 
ma^  resuit  from  coinpreasioa  of  tbe  lung. 

A  diaphragmAtic  hemia  is  liable  to  bocome  »trangviated  oither  at  the 
time  of  ita  prodtiction,  or  at  any  tirne  thereafter.  Some  violent  muaciilar 
efTort  nsuallr  determines  this  event,  but  in  some  cases  it  hae  been  lnex- 
plainable.  The  juitient  preaeutH  ali  the  cliniud  featuree  of  acute  intestinal 
obatrut-tion,  without,  as  a  rule,  aDy  guidiug  8)Tnptom  to  iodicate  tbc  aeat  of 
stmn^ailjition.  Hence  the  eondition  is  seUloui  recogniaed  during  life. 
BuptuTti  of  gan^DOUs  bowel  into  tbe  pleural  cavity  wiU  givc  rise  to  an 
empvccma,  and  a  cure  mav  follow  its  evacuation  by  thoracotomy. 

Trtalnunt. — An  eatablisbed  hemia  vritbout  sviuptoms  of  strangulation 
is  BO  Beldom  diagnosed  that  tlie  ^uestion  of  dcHljcmte  eurgicnl  inlnrventioo 
Hcan'4.dy  arisea.  It  is  only  in  caaes  of  recent  wounds  of  the  diaphmgui,  with 
pTotrusion  of  ^iscera,  and  in  casee  of  strangubition,  that  trmttment  ie 
posaible,  and  then  it  is  on1y  by  opcration  that  any  good  can  be  done. 

{a)  In  rtMiU  traumaiie  eases  an  attempt  should  alwayB  be  made  to 
Tutore  tbe  displaced  viscera,  after  tborough  puriiication.  to  their  plače  in 
tbe  pcritoaeal  caTity.  For  this  purpoee  tbc  wound  may  be  enLarged  as  far 
a«  Deceflaary,  and  ribs  reeocted  suflicient  to  gi%-e  free  aeceas.  The  rent  in 
tbe  diaphragm  sliould  at  the  »une  time  be  dosed.  and  the  opiuion  of 
autliorities  is  unanimous  ttiat  this  can  best  be  done  from  tbe  thoracic 
side. 

Wben  svmptoms  of  strangulation  are  present,  otber  points  arise  for 
oonnderntion.  The  principlea  which  gnitle  tbe  sui^eon  undcr  tbese  circum- 
stancea  are  diacii^sed  in  tbe  neit  paragraph,  a  propoš  of  strangulation  of  an 
estabUflhed  diaphragmatic  hemia. 

(h)  Strangulation  of  an  estabUsbed  diaphragmatic  hemia  is  so  aeldom 
diaguoaed  that  in  nearly  everj  čase  aDy  operation  which  is  performed  will 
be  lo  tbe  form  of  an  cxploratory  laparotomy.  Even  then  it  is  by  no  means 
certAin  that  tbe  eeat  of  oonatriction  of  the  bowel  will  be  detcL-ted,  and 
nomerons  casea  are  on  record  iiriierG  thia  bas  only  been  found  after  death. 
Wben  tbe  operator  is  fortunate  euough  to  recoguise  the  obetruction,  bow- 
erer,  authohties  are  agreod  that  the  pleural  cavily  ahotdd  at  onoe  1«  opened, 
bj  a  U->  T-.  or  H-sliaped  incision,  vritb  resectiou  of  ribe,  and  tho  bemialod 
howel  expoa©d  heforo  any  attempt  at  roduction  is  made.  for  tho  following 
reaaona  (1)  In  this  waT  tbe  fatal  error  of  drawtng  a  piece  of  rui)liinxl  or 
gangronouR  bowel  into  the  poritoneal  cavitv  in  a  situation  so  inacccaatble 
«8  tbe  vault  of  tbc  diaphrugm  wiU  bo  avoidod.  (2)  Tho  coudition  of  tbe 
prolapeod  viscus  can  be  determined.  and  ateps  takeu  to  purify  or  ropair  it, 
aa  niay  be  neoe8aary,  beforo  it«  replocemcnt.  (3)  It  is  foiind  to  bo  both 
eaaier  and  safcr  to  roiluoe  tlic  bumia  by  pnaliing  from  abovc  tban  by  pulUng 
from  below,  (4)  Tho  facilitv  with  whicb  redaction  is  effectod  from  above 
is  doubtleas  due  to  tbe  fact  that  the  admisBion  of  uir  aliolisbee  the  negative 
praBBure  in  the  pletuul  cavity.  (5^  The  thoracic  opening  penuita  of  tha 
ptiri6cation  and  drainage  of  a  aoilea  pleural  cavi^,  aod  ao  dimiuishes  th« 
riMks  of  einpyicma.  (6;  Tbe  clooing  of  the  opening  in  tbe  diapbragm  is 
OQly  poaaible  If  attempted  from  tho  upper  aapect 

While  the  opening  of  tbe  pleura  haa  tbeaa  lurgical  advontagee,  it  muafc 
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at  the  eome  tirne  be  remembcred  Ibat  it  odds  to  the  alread^  serious  coti- 
ditioa  of  the  piiticnt  the  rieks  incident  to  pneuiuo-thorax,  and  may  turn  th 
lxilttnce  iigainst  hini. 

Inflammatorv   Affkctions.  —  Diaphragmatic  pleuri^j  ofteu   cloeelj 
ainiiilates  the  onset  nf  acute  |>erforative  peritonltiB  and  other  surgic 
abdomiual  conditions. 

An  ahactsi  mar  form  in  the  substance  of  the  diaphragm,  aa  occurred  in" 
Moltzer*!!  casc,  "n-here  a  j"ouTig  thild  sulfering  froni  pneumonia  tlevelojK^ 
8yuiptom8  simukting  thoae   of  empyrema.      After   exploratory  puncture 
vrith  negative  result,  the  cheat  wa8  op«ued,  and  a  localised  abaccua  lound 
in  the  diapliragiu. 

Per/orations.  hovrever,  are  much  more  common,  the  diaphragm  becos 
secondarilj  iuvolved  in  inllammato[y  prooeseea  originating  in  neighbouring 

The  prinmij  seat  of  diseaae  nia^  be  in  the  thorax,  in  the  form  oH 
empyaBma,  abscess,  or  gangrene  of  the  liing,  tiil}erculo8i8j  suppurative  peri- 
carditis,  or   mediostinitis.      After   hreaking   through    the   diaphragm    th 
inllammatory  producta  mAj  enter  the  peritoneal  cavitj,  giving  rise  to  a  eufc 
phrenic  abscess ;  or  inay  jmiss  botween  the  iwritonoum  and  the  muscles  i 
the  back  as  a  himbar  absceas,  evBnlualiy  opening  to  the  skin.     VHier 
adhesions  have  formed  between  the  diaphragm  and  some  portion  of  the 
alitn«otary  wmal,  n  purulent  collection,  such  as  enipya'.iua,  may  discharge 
itself  into  the  bowel,  and  be  voided  by  the  rectum.  ■ 

Ou  the  other  hand,  t!ie  diapliniguj  ni»y  1«  perforated  from  below,  a  sub*" 
phrenic  abscess  thua  fiudiug  ila  way  iuto  the  pleural  cavity,  lune,  medi- 
astinum,   thoracic  wall,  pericardiimi,  or  even  into  the  heart   itseTf,     The 
perforation  u8uaUy  tiikea  phiue  through  one  of  the  abnormalIy  thin  portions 
of  the  muscle,  through  one  or  other  of  the  anatomical  openings  in  fct 
diaphragm,  or  at  ihe  seat  of  adhesions. 

SuB-pnRENic  Abscess  may  originate  in  such  a  \'ariety  of  conditions  that 
it  is  by  no  mcans  a  rare  affection.  Owing  to  the  frequcncy  witli  which  such ' 
collectious  contain  aii-  the  condition  is  sometimes  referred  to  as  a  "  sub- 
phrenic  pyo-pneumo-thorax,"  a  nonienclature  which  involves  a  contradic- 
tion  in  tenns.  Maydr8  table  indicatea  the  different  priinary  causea  of 
Bub-phrenic  abscess,  their  relative  frequency,  and  the  propoitiou  of  cases  in 
\vhidi  there  is  air  in  the  absc&ss  cavity. 

Out  of  170  cascs  coUectod  by  hira,  sah-phrcnic  abscess  onginAted — 
In  the  stonmcb  and  <}iio<Jenum        in  3<*,  of  which  SOcontained  air. 
„     „    opcum  and  apjirndiK 
„     „    Uver  or  biliury  paasages 
„  intemal  injurieH 
„  hvdatid  dixease 
'„  tno  intestines 
As  a  metastosis 

In  inflanunation  round  the  kidney 
„  miscellaneouR  conditions 
„  diseose  insido  tlie  chest 
„  extemal  injuries 
„  caric«  of  ribs 

Them  collectioiu  Diay  be  situated  anywhere  betwoeu  the  liver  and  the  diaphraf^m," 
but  are  comnione-st  in  the  left  h/pocnondrium. 

Many  of  thasc  priuiary  txmditi(>ns  may  pnrforatc  tho  diaphragm  \rithout  first 
foriJiiiiK  a  Kub-p!ir«iiio  abscess.  Thua  Pick  found  tliat  out  of  iS  cosch  of  gastric 
ulcer  leading  to  pei-foration  of  the  diaphrtigni,  20  did  so  direotlv,  wlule  only  8 
formod  a  suh-phrenic  abscess.  Ulcors  of  the  fundus  of  the  stoniav^i,  eHpeciaIly  if 
associated  with  adhesions,  tend  to  end  thus  more  than  others.  Ulcers  on  the 
po&terior  part  of  the  stumach  by  contracting  adheaions  obhtorate  the  lesscr  aac  of 
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the  peritoneom,  ao  thot  whcn  perforation  takea  plooe  m  aub-phreaic  abscess 
resalts. 

In  apuendicitiH  the  pus  may  reacli  Uie  diaphragm  on  the  inner  sidu  of,  or 
behind,  tn«  |:ientijiie«m.  The  sulvplircnic  al»ceta  may  dcvciop  very  mpidly  ia 
acuU*  Kuppurtitive  ctuicu,  with  |>f  rft)ration  or  gangrene  of  the  nppendJi,  e£pecia1ly 
wboQ  no  odhesionB  have  fomieu  around  tbe  otecuui ;  but  as  a  rule  it  d<x*s  nut  occur 
for  tome  weeka.  Untes«  sueh  an  abdoeaa  is  ev'acuat«(i,  ejir1y  ])erfurat)ou  of  the 
(liaphrainn  ih  aJniOHt  Rure  to  follov.  TIius  nnt  of  25  casea  11  were  not  operat«d 
uimn,  and  ali  i>erforat«d.     Of  tbe  14  vhicb  vere  incised  9  were  saved. 

Ciinual  Fmtures, — The  ooinjiarative  fre^uence  with  which  oir  occun 
along  with  the  pus  renders  suh>phremc  abaceaa  verj  liable  to  he  rniataken 
for  pneumo-thorax  or  pyo-pneumo-thorax  ;  \vhile  many  of  the  cases  in 
whii'h  thero  ia  uo  nir  closol/  simuliitc  emp^a-ma. 

The  oa&et  umy  he  acute.  eapeciaUy  wheu  due  to  perforation  of  a  goBtrio 
ulcer,  or  thcre  imvy  he  little  or  uo  evidence  of  the  formalion  of  a  very  large 
abaccfiB. 

In  addition  to  Iho  general  signs  of  pus  fonuation,  mpid  or  8low  as  the 
caae  may  be,  there  is  uauiiU^  au  esceasive  fulucss  and  resistance  in  tbe 
region  of  the  epigastrom  or  left  h}'pochondnum,  which  often  tends  to  point 
bj  the  aidc  of  the  cuBifonu  ciirtiUge;. 

The  lirer  dulness  inay  he  loet  on  account  of  the  gas  in  the  aheoen 
caTity,  aud  tlip  liver  is  often  markedly  displaced  downwartLs  by  the  pus. 
The  diaphragm,  too,  niay  be  pushed  up  as  far  as  the  third  or  even  tbe 
Mcond  rib.     The  heart  abo  is  often  di^laced. 

CUnicul  evidence  of  the  existenoe  of  one  or  other  of  the  couditions  which 
pive  rise  to  sub-plirenic  abecess,  snch  as  gastric  ulcer,  hcputic  ubaoeas, 
nydatid  iliaease,  empya^ma,  etc,  ia  of  grenit  diagnostic  value. 

As  diBtinguiflbing  this  condition  froin  true  pyo-pneumo-thorax,  it  is 
found  thut  the  h^per-rcsonant  note  is  lower  in  the  thonuc,  and  esteuds  into 
the  up{)er  abdominal  regiouB,  Ihe  pus  lying  stili  lower.  Ainphoric  breatbing 
and  tiie  l)elI-flound  may  l>e  present 

When  a  aiib-plirenic  abecees  bas  perforated  into  tlie  pleural  cavity,  the 
euddennees  of  the  ooset  of  thoracic  8ynipton)S,  witb  a  pTe\iou8ly  healtbj 
condition  of  tbe  cbcat,  and  the  biiitary  of  gaatric,  intostinal,  liver,  or 
othor  aL<domiual  disease,  reuder  the  diagnosis  fairly  clear, 

The  ;//'ojno*i*«  is  on  the  whole  unfavourable.  If  left  iilone  it  usuaUy 
provee  fatal  by  settiog  up  cuipyscnui,  absoeas  of  the  lung,  or  }N.-ritomtia 
Kven  whcn  it  opens  into  the  ulimentanr  canal  a  fatal  issue  is  conuuon. 

Trcatment. — The  only  rational  and  eificient  treatment  is  free  inciaion 
and  drainage. 

The  cauaes,  size,  and  aite  of  these  abeceeaoB  are  so  varied  that  no  uniform 
niethod  of  opcrating  is  appUcablc  to  ali  The  phy8ical  signs,  supplemcnted, 
if  jMissiblp,  by  an  expli>mtitry  pnncliire,  will  guiile  u»  Ui  the  correct  situiition 
for  inciftion,  \vhic)i  in  ali  čase«  sbould  bo  free.  oud  shoulil  |[>ermit  of 
tlioroiighly  eiHcicnt  drainage  boing  ostablialted.  The  adbesionK  wluch  form 
rouud  the  abeceaa  U8ually  sliut  olT  the  general  peritoneal  cavit/  from 
infection. 

Wliou  tho  pua  is  on  the  eonvex  tarfiioe  of  the  livcr,  or  on  tho  unmr 
Mpeot  of  the  kiduey  or  spleeu,  ocoess  maj  be  got  througli  the  pleuro,  oner 
ntectiou  of  portions  of  two  or  more  ribs>  with  thu  overlying  uiuacle.  The 
<UAphrwD  i>  divided,  after  the  pleunl  nac  has  been  Bhut  ofl^,  hy  a  ciroular 
MnM  of  ctitcbei.  It  has  been  urged  ogunst  this  metliod  that  tho  pressore 
of  tbe  large  tube  neccasorj  for  dimnoge  maj  cauae  necroais  of  the  adjaoent 
riba. 

Althougb  Lhe  rusulti),  oven  uftvr  incisiou,  are  not  un]funuly  succcasfal,  it 
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has  usuallj  been  found  that  failure  has  t>een  due  either  to  co-exi8tect  com- 
plicationSi  sucb  as  poritouilis,  pueiuuonia,  or  metastatic  purulent  coUectioua; 
or  to  incomplete  operation,  suoh  as  neglect  to  drain  a  coiiciirreiit  onipvo^ni^^ 
an  outlymg  loculus  of  the  abscess,  or  to  inefficicnt  drainage.  ^^H 

LITERATURE.— 1.  Stki-hkn  Taget.  Tka  Surstrtj  <^  iht  Chtst,  Bristol,  18fl6.  Con- 
Uins  an  ex<;«]leiit  snmmmr^  of  tbo  aabjcct,  uid  tali  refereitces  to  \\l  the  cUsucal  jpap«TB, — 3 
Laubek.     Arth./.  klin.  Med.  1880.— 3.  Matdl.     Ueber  Svbphnnische  Abtceut,  Whd.  189" 
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Dkpinition.  —  The  term  diarrhfea,  which  meiina  literally  "  a  running 
through,"  ie  applied  bo  the  frecjiient  diacliurgo  ol"  loose  evacuationa  from  the 
bowelB.  The  too  frequent  pasaage  of  motious  of  normal  consiatencc  is  not 
properlj'  spoken  of  as  diarrhoea.  Diarrhoea  may  be  due  to  iucreascd  peri- 
Btalsis,  or  increased  intestinal  secretion,  or  both.  AUhough  diaiThcea  is, 
strictl/  speaking,  a  sjuiptom  oiily.  there  are  maDy  couiiilious  whero  it  is 
practicaUy  of  solc  importance,  in  which  theroforo  it  may  legitiniaU;ly  be 
rogarded  os  the  disease.  ^ 

Etiologv. — Amongst  etiological  factors  conunon  to  dif^rent  forme  of 
diairho3a  age  is  of  considerable  importance,  for  althougb  diarrhoea  may 
occur  at  any  age,  it  is  moet  common  and  much  more  fatal  at  the  eztrcmcs 
of  life.  Children  unUer  the  age  of  two  jears  are  very  liable  to  dianhoea 
(to  the  eiteut  of  fullj  80  per  cent  of  fatal  cases),  and  in  old  persous  a  severe 
diarrhcea  often  occurs  as  a  terminal  complication  in  chronic  wasting  diseaaea 
The  Umperaiure  of  the  atmoaphere  ia  also  of  importance.  A  suddeu  marked 
faU  in  the  temperature  is  apt  to  be  attended  by  a  number  of  cases  of 
diarrhoc:a ;  while  during  the  hot  rnonths  of  the  year  children  suttbr  6cvoreIy, 
and  the  mortality  from  diarrhoeal  discases  varies  almost  exactly  with  the 
mean  temperature.  While  diarrhoea  has  not  been  .sho^^n  to  vary  with  the 
density  of  the  population,  overcroioding,  -^ant  of  cUanliness,  and  esi>eciiiliy 
contamination  of  tke  food  (miik)  suppli/  must  be  regarded  as  important 
etiological  factors. 

SvMiTOMs. — The  passage  of  looso  alvine  evacnutions  with  the  accom- 
panyiug  discomfort  may  bo  the  šole  syinptom  present.  More  commonly 
gastric  disturbanoe,  pain,  fiatulence,  and  other  symptoms  are  present  as 
well 

Character  of  the  Stooh.—  The  number  of  the  evacuations  varies  greatly. 
There  may  be  only  two  or  three  in  the  day,  the  patient  feeling  quibe  weU 
in  the  intervala;  or  there  may  be  four,  five,  or  more  every  hour,  and  the 
feeling  of  discomfort  and  desire  for  a  passage  may  be  conataut,  The 
amount  of  the  evacuations  also  varies  witbiu  wide  limits,  from  a  compara- 
tively  trifling  diactharge  to  so  eopious  a  ilux  as  to  rapidlj  drain  the  tissues 
of  the  body.  The  uiotious  may  be  quite  liquid  and  even  watery,  or  may  be 
of  the  consistence  of  thick  grueL  ThGy  tiiay  contain  scybalous  musses 
resulting  from  preceding  constipation.  Fluid  luotions  are  often  described 
as  resembling  "  pea  soup "  (typhoid  fever) ;  "  rice  water "  (cholera) ; 
"  scrapiugs  of  meat  "  (dy(*cnterj) ;  "  frog-8pawn  "  or  "  boiled  sago  "  (ayaeutery  ™ 
with  eopious  mucous  discharge).  In  "  lienteric "  diarrhcca  food  tiiken^ 
shortIy  before  is  passed  umbunged.  The  rolour  of  the  motious  varies 
accordiug  to  the  amount  of  bile  present,  and  also  vith  the  nature  of  the 
food.     Commonly  they  are  light  or  durk  brown  or  clay-colourcd.     Ti 


may  be  black  or  lany  from  the  prosence  of  blood,  or  ma.y  be  coloured  hj 
various  drugs  (biamuth,  iron,  htematosjlin,  etc.)-  "^'^  green  colour  ao 
comiuoD  in  tbe  diarrhccas  of  children  may  be  due  to  biliverdin  or  to 
cliroiiK^uic  bacteria  (tbe  green  bacillus  of  le  Sage).  la  some  caaes  the 
evacuatioQs  bave  an  estraordinarilj  otleosive  odour  due  to  proteid  decomposi- 
tion.  A  cadaveric:  odour  tua)'  dcvelop  in  asBociuiion  with  necrosia  of  mueous 
membrane.  Mucus  may  bc  preseut  in  conEdderable  abundance  in  catarrhal 
couditious  of  tbe  largc  iutestiue,  and  tbe  passage  of  mueous  coste  or  "  akinfl  " 
is  cbaracterifltic  of  a  coudition  deecribed  aa  mueous  disease  or  mueous 
colitia  Fat  may  be  presont  in  tlie  stooLs  in  considorable  abundance,  some- 
times  Lu^ely  in  tbe  form  of  fatty  cry»tala,  in  aasociation  witb  det]ciency  of 
bilo  (so-called  "ochoUc  diarrbcca"}  or  moro  charaoteristically  of  tbe 
(Mncreatic  juice.  Pue,  ^rall-stouea,  enterolitlia,  inbestinal  jKurasates,  fragment« 
of  gangrenous  mueous  membrane,  or  of  malignaut  tumours,  may  bu  dis- 
covered  in  tbe  molions  (see  *'  Fauces  "). 

Pain. — Abdominal  discomfort  aud  even  actual  pain  are  present  in  most 
casee,  U8ually  moMt  marked  in  the  lower  abdomen,  and  dependent  on 
irr^ular  peristalsis  of  tbe  intestine  and  flatulence,  parts  of  tbe  intestine 
being  spaBmodicaUy  oontzucted,  while  neighbouhog  parts  are  over-distended 
by  goa.  The  paaaage  of  the  Batua  is  often  uttended  hy  rumblinc  noises  or 
borborygmi.  "VVhere  there  is  much  irritation  in  the  rectum  delecation  is 
often  attended  by  severe  teuesmus. 

Fevtr.  —  Id  ordinaiy  siiuple  diarrhoea  fever  ia  either  absent  or  slighl 
and  transient,  but  many  of  Uie  diseaaes  which  cause  diarrhoea  are  highly 
febrile. 

CoTtstitutional. — When  large  Hquid  motions  eocceed  each  other  rapidly 
us  in  choleraic  diarrbcfoi  the  tisHuea  ure  drained  of  tluid,  the  secretions, 
e«peciaUy  the  soliva  and  the  urine,  are  arrested,  and  the  patient  Bufifers 
8everely  from  thirst,  und  soon  sinks  into  a  condition  of  colUpse. 

TuE  Variieties  ov  Duurhcea. — Diarrhtta  is  a  Bymptom  of  so  many 
diflerent  piithulogicul  conditions,  that  it  is  imposaible  to  givc  auy  nutund 
dasBification  of  the  varitjtiui  met  witb.  For  convenience  tlie  following 
groups  may  be  recognised  : — 

(1)  A  large  number  of  casee  are  due  to  loeal  irritation,  arising 
e«peRiaUy  from  the  ingestion  of  improper  food.  Here  we  may  alao  ineludo 
diarrhcea  due  to  eicess  of  bile,  or  to  absence  of  bile;  to  intestinal  coo- 
cretioos ;  to  intestinal  paraaites ;  to  purg&tive  drugs.  and  to  certain  irritant 
poisoos.  A  choleraic  lUiirrlicea  may  reault  from  arsenical  poisoaing.  In 
tbeee  cases  the  irritatiou  mav  lead  to  increased  pcriHUi1si»,  ur  to  intestinal 
ltypcnemift   and    catarrli,  or  to  sligbt  or  eerere   intiammation    of   the 

^  IUUCO0«, 

^H  (2)  Certaiu  forma  of  diarrboeji  havo  long  bcen  recognised  as  diminoHve, 

^^  e8padally  the  diarrlicBA  of  unumia.      BiurrlKBa  considorod  to  be  of  this 

I  character  hns  becn  descnt>C4l  us  o(x;urring  in  rhoumatism,  diabetes,  gont,  and 

I  in  curtoin  fevers,  e(ipeoiaUy  coutluont  Hmalt-j>ox,  iuflueuza,  puerperal  fever. 

I  and  streptococcic  iufections.     l^iarrlufa  duo  tu  expoeun}  to  cold  is  possibly 

I  Bometimcs  of  this  nalura      Wut«ry  diarrhoea  maj  be  presenl  during  the 

^^  diaappeurance  of  aeciles  or  othor  efTuaiona 

^B  (3)  Hervous  (peyobic(U)   iafluenoea  m&^  gire  liso   to   diarrhcm,   for 

^t  ezample  in  penons  about  to  undergo  a  surgical  operolion. 
I  (4)  Many  instances  of  diarrhoea  aro  mierobie  in  oi^gin.     Uuder  this 

I  h«»diTig  are  includcd  those  due  to  toxic  substanoes  arising  froiu  putn/facUve 

I  pHTOOoaoa  in  foods  and  bovoruges  (meat  poisoning.  oheute  puisoning,  utc. 

I  The  apecifio  oigMisms  of  typhoid  fever.  cholera,  oholera  aoetnM»  certaiu 
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forme  of  dysenteTy,  tuberculosis  may  be  found  in  tho  stools.  Several  out- 
IfreakB  of  diarrhcea  have  been  attributed  to  forms  of  the  )>acilliis  eateritidis 
(Gardner).  The  diagnosis  of  inalarial  diarrhoea  has  been  uiade  hy  tha 
discover/  of  LaveraQ'B  plasmodium  in  rnl  blood-corpiisclea  contained  iu 
tbd  8U)ola.  Diarrhce«  bas  beea  attributed,  perhaps  Bouiewhat  doubtfuUj', 
to  certain  Rbizopoda  (uioDudinca)  and  Infusoria  (Cercomonas  intestmal^, 
Trictiomouaa  iutestiuaUa,  Paramceciuu  coU). 

(5)  DiarrhcBa  inay  be  seeondunj  and  associated  with  inflaaimatioa  or 

even   ulccration   of  the   mucoaa  ol'  tho  small  or  large  iotestine.      Such 

'  inflammatiou  uiay  be  {a)  catfin'hal,  arising  io  tbe  coiirse  of  tbe  speoific 

fevers,  aa  a  terminal  process  in  waating  diaeaaes,  or  as  a  result  of  jKtrtal 

obstructioD ;  (i)  crouj^as  or  diphtheritic ;  or  (c)  ulcerative,  aa  in  luberole, 

[  cancer,  dysentery,  ty|)hoid  fever. 

Chronic  Di(irrh{pa. — Chronic  diarrhoea  may  foUow  an  aeute  attack  or 

may  develop  ind«pendently.     It  is  usn:illy  associated  \\itb  inteutinal  citarrb 

due    to  one   of   tbe   couditions   ab"eady    meutioued.       Intestinal    catarrh 

associated  witli  portal  obstruction  is  not  uncoiumou  in  elderlv  peoplc,  and  ia 

lassociateil  with  <liarrbcea,  debility,  and  an^inia.     Marked  depressioa  of 

'  flpirits  inay  also  be  present. 

Mucoiia  diiLrrhcea  (miicous  colitis)  is  a  very  chronic  afTection,  but  the 
9everity  of  tbe  8ymptom8  variea  greatly  from  tirne  to  tiiue.  It  ia  charac- 
terised  by  tbe  ptussagc  of  Llie  mucous  casta  Hpoken  of  above,  and  in  soiue 
instance«  by  sevore  enteralgia. 

Tropical  diarrhtea  is  a  generic  term  applied  to  several  forms  of  chronic 
^diarrhoea  which  are  apt  to  afHict  Europoans  vrbo  have  been  long  resident  in 
tropical  cUmates. 

DiAONOSis, — OccasionaUy  paticnts  complain  of  diarrhoea  who  do  not 
Buflor  from  diarrhoea  at  aH,  but  aimply  fi-om  some  local  irritation  tibout  the 
anus  or  rectum.  AVlien  diarrlKea  is  present  tlie  important  point  in  dla^uosia 
is  to  ascertiiiin  its  cause.  If  the  attack  is  acute  it  may  be  possible  to  trace 
it  to  some  indiscretion  in  diet.  or  to  some  special  article  of  food  wbioh  inay 
liave  given  rise  to  intestinal  disturbance  in  ali  wbo  partook  of  it,  or  to 
exp08ure  to  cold.  Tf  tlie  diarrlicea  is  very  severe,  and  attended  by  paiu  und 
vomiting,  tbe  po.s8ibility  of  its  beiug  due  to  in*itant  jioisoning,  wbethur  from 
putrefactive  alkaloida  or  from  inorganic  poison,  must  be  kept  in  view. 
Amongst  urtiules  of  diet  wliich  have  in  many  iostances  given  rise  to  severe 
diarrbtea  may  be  mentioued  pork-pie,  veal-pie,  sausages,  tinned  meats  and , 
fruits,  stale  oysters,  crabs,  cheeae,  ice-crcam. 

In  chronic  diarrhisa  a  s/stematic  examiuatton  of  tbe  evacuations,  puying 
attention  to  the  points  mentioned  in  tbe  paragraph  on  the  "  Character  of 
the  Stools,"  is  of  tho  first  imjrartauce.  Microacopic  or  bacteriological  ex- 
lamination  may  l&ul  to  a  correct  diagnosis.  Obviously  the  OKistence  of  any 
[present  or  pist  diaease  which  may  be  the  cause  of  the  diarrhcca  must  be  , 
{aacertained.  Digital  czamination  of  the  rectuin  and  examination  with 
■  Kelly*8  rectal  specuhun  will  often  give  iuiportant  infonuation. 

The  diiignosis  of  t!ie  part  of  tbe  bo\vel  fhielly  affected  is  usually  difticult, 
and  often  impossible.  In  catairh  of  the  small  intestine  tbere  are  ofteu 
severe  colic:ky  pains,  aud  the  sUiols  are  grayish-yellow  or  ochreous,  not  very 
frequent,  and  may  contain  partially  digcstcd  food.  There  iire  no  defmite 
8ymptoms  ol"  duodenitis,  but  it  is  usuallj  associated  with  gastritis,  and  often 
\pith  jaundice.  When  the  large  intestine  is  aflected,  pain  may  be  absent,  or 
mjiy  be  very  intense.  The  evacuations  Imve  a  80upy  consistence,  and  may 
contain  large  quautitie8  of  uiucus.  Tlieii'  pusijuge  may  be  attended  by 
luarkod  tenesmiis  if  the  Iower  part  of  the  bowel  is  altected. 
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Trkatment. — Acufe  Duirrhcea. — Actite  dietetic  diArrhoca  roqnires  Uttle 
treatment  in  elight  cases  except  reet  and  abetention  from  Bolid  food,  but  in 
most  caaes  reooveij  wiU  lie  haeteued  hy  the  administration  of  a  purgatire 
as  Booa  aa  poasible  aft«r  the  onaet  of  the  attack.  For  thu  purpoee  balf  an 
ounce  of  castor  oil  wilh  20  or  30  dropa  of  laiidanum  is  a  favourite  invscrip- 
lion.  A  doae  of  rhubarb  is  preferred  by  aome.  If  the  dmrrhua  stiU 
continue«  twentj-four  houra  after  the  action  of  the  purgative,  an  alkaline 
stomochio  misture  with  caniiiuatives  iDay  be  ordored,  or  moderat«  <toses  of 
aromatto  ohalk  po^der,  chaUc  mixture,  or  bismuth.  If  vomiting  ie  preaent 
aa  weU  aa  duinhii-A,  ice  may  be  given  to  suck,  and  smali  doses  of  bismuth 
aud  pulv.  ipecac.  co.  administered  at  intervala  of  a  few  hours  will  be  fouud 
tiHefuL  Wht<re  Hinall  iiiotions  are  being  pameil  fnniuentl/,  and  aocamponied 
by  u  good  deal  of  irritation  of  the  rectam.  au  enema  of  one  or  two  cunces 
of  slait^h  with  20  to  30  drope  of  laudanum  shauld  Vm  giTcn. 

Other  forma  of  acute  diarrha'a  ahould  be  treated  on  aimilar  liuea.  Rest 
in  bod,  waruith,  and  the  restriction  of  the  diet  to  niilk  or  bland  farinaceoua 
food  often  make  the  patient  comparatively  comfortable  even  when  the 
eracoations  have  previoualy  been  yery  numeroua. 

In  ner\ou8  ditirrha^a,  which  ia  uaually  recurrent,  the  patient  ahould  be 
tiitiglit  to  restruln  the  impulae  as  much  as  posaible.  If  about  to  be  exi>06cd 
to  any  oonditiou  likely  to  bring  on  an  attock,  a  doae  of  bromide  of  potassiiim 
niay  be  adminiatered  beforehand. 

Chronic  nnd  Secondan/  Diarrheta. — In  ali  caaee  the  diet  muat  be  attended 
to,  aud  ali  arliclea  of  ftxxl  which  are  not  being  properly  digefiU*d  muat  1«  for- 
bidden.  In  some  fomis  of  tropical  diarrhtea  rest  in  bed  and  the  absolute 
reatriction  of  the  dii^t  to  milk  ia  found  to  l^e  the  niont  elfective  treatment. 
Proluuged  reat  in  bed  ia  often  the  beet  reinedy  for  chronic  diarrhoea  io 
Itjsterical  women. 

A  diet  reatricted  more  or  leae  atrictly  to  raw  meat  ia  found  UMfol  in 
aotno  forma  of  chronic  diarrhcea. 

AMiere  diarrhcva  ia  asBocintcd  with  aciiiity  of  the  inteatinal  cotitents, 
chalk  or  carbonate  of  bismuth  may  be  ordered  with  some  of  the  vegetable 
aatringenta,  and  with  or  withont  opium.  In  aome  caaes,  and  eapeciallr 
wheu  there  are  frequcnt  wat6ry  diachargea,  the  mineral  astringents  wiU 
Buooeed  better,  siich  as  the  iiemitrat<^  or  ]Ten:hloride  of  iron,  sulphate  of 
ooppor,  or  nilmle  of  ailver. 

Antiaoptiea  hare  hecn  much  used  of  late  in  the  treatment  of  diarrhcen 
of  microbic  origin,  and  may  be  trieil  in  auy  caae  where  the  odour  of  the 
evacuationa  is  very  offensive.  Perhapa  the  most  nucceaaful  melbod  of 
|iroducing  some  approach  to  aaepsis  in  the  bowel  in  to  give  one  or  twn 
purgative  doeea  of  calomel  foUowcd  by  the  coutinued  udminiatration  of  salol 
in  full  doaes.  Such  treatment,  however,  is  nbvioiiHly  nnnuitnblc  for  manv 
casofl  of  chronic  diurrhoea,  but  calomel  iu  re|>eat«d  small  doet^,  cjkrUihc  aciu, 
biniodide  of  nitir(.'ury,  naphthaline,  y?-naphtIiol,  Balicylate  and  subgulluto  of 
l<ismuth  are  ali  uacful. 

>VI)eTO  the  mischief  is  chief]y  in  Uie  colon,  daily  irrigation  with  a  large 

nitity  of  tluid  ahould  be  carried  ont     For  tliia  purpoee  salt  aolution  (one 
hm  to  a  pint)  or  a  1  per  cent  solution  of  boncic  or  aalicjlic  add  niay 
be  uaed. 

If  ulcemtion  of  the  colon  is  preeent,  aatrin^nt  injectioosareofUn  of  the 
graateat  vulue,  ducli  lut  nitrate  of  sUver  iu  the  proportion  of  a  dndun  to 
two  piniB  of  warm  wuter. 


UTERATVRK.— ^rfW/M .    •*Cholmk  DUrrlKM," 
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DiathesiS. — This  term,  derived  from  the  Greek  vrorih  &a  aud 
Tt9Tifii,  may  be  defined  as  the  predispodtioii  or  ooDBtitution  of  the  body,  in 
virtuc  of  which  certain  of  ita  tiasues  or  organa  become,  at  one  tirne  or  aucces- 
aively,  the  seat  of  afTections  siuular  ia  thelr  uature,  these  aSectioufi  preseut- 
ing  for  thoir  origin  no  other  more  ]x>tent  or  more  definite  cau»e.  The 
nature  and  meaniu^  of  diatheais  can  probablj  best  be  explaiiied  by  the 
foUovving  considerations. 

In  onler  that  a  human  being  should  live  through  the  normal  number  of 
yeara,  doing  during  this  period  the  ordinarj  amoimt  of  work,  and  exposed 
during  tliis  period  to  Ihu  ordiuju-y  riska  from  cold  or  injury,  il  is  nece88iiry 
that  euch  organ  aud  tissue  in  thal  being  should  posaess,  iiom  the  begiuuiug, 
a  proper  amomit  of  whafc  is  called  vitaUty.  It  is  e^ndent  tliat  if  any  one  of 
these  tissues  or  organs  htis  been  eudo\ved  at  the  beginning  of  life  with  lesa 
than  ita  proix>r  amount  of  this  vitality,  its  store  miist  become  exhaugted 
previous  to  that  of  the  othei'B.  A  more  or  lesa  localised  breakdown  wiU 
theu  occur,  as  the  result  of  which  the  whole  being  \vill  suffer,  or  perhape 
even  tbe  coutinuanue  of  life  wiU  be  reuderod  impossible.  Juat  as  the  speed 
of  a  fleet  is  dependent  mainly  on  the  speed  of  the  alowe8t  vessel  in  it,  so  the 
<luratiou  of  Ufe  is  dependent  mainly  on  the  store  of  \itality  {>ossessed  by 
the  weakest  of  the  tissues  or  organa  of  the  body. 

It  is  knowu  tliat,  ii«  the  result  of  dilferences  in  the  smroiindings  and 
moiles  of  Ufe  amongst  individual  huumu  beiugs,  the  wear  aud  tear  of  life  is 
not  alway8  equally  distributed  over  the  different  tissues  and  organs.  In 
one  indivithiiil,  for  example,  the  heart  and  blood-vessels  are  specially  stnuned, 
in  auothcr  the  bronclii  und  lungs,  in  a  third  the  kiduey8,  in  a  fourth  the 
uervous  MV^tom,  aud  so  on.  1 1  is  kuown,  further,  that  the  amouut  of 
viUiUty  \vilh  which  the  uew  being  is  endowed  at  conception  is  dej^udent 
on  the  vitidity  of  the  purcnts.  Henue  it  follow8  that,  although  the  ofl- 
spring  may  be  alwttys  potentially  better  than  the  jMirents,  if  the  parents 
have  lived  under  UQhealthy  conditions,  if  they  have  been  weakcaed  by 
disease  or  accident,  or  if  they  have  been  immaturu  or  too  old,  then  the  store 
of  vitality  tmnsniitted  to  ali  or  certain  of  the  tissues  or  organs  of  the 
oftspriag  will  be  deficient.  Heuce  it  will  follow  that  as  the  result  of  no 
s^Hioial  oreratrain  or  uo  escessive  exposiire  to  cold  or  other  morbid  cause, 
a  prematujre  breakdovvn  will  occur.  This,  for  obvious  i-easons,  will  tend  to 
8how  itaelf  8peciaUy  in  one  or  other  of  the  tissues  or  organs,  hcart,  lungs, 
nervous  8y8tem,  kidney,  etc.,  and  so,  as  the  result  of  dieease  aftecting  one  or 
otlier  of  those  parUt,  the  individual  will  be  cut  ofF  long  before  the  norma! 
period  of  Ufe  is  reaclied. 

Tlie  precise  uature  of  the  disease  changes  vvhich  affectss  these  parts  is 
apt  to  vary.  It  may  be  an  iuflammatory  change  pure  and  simple,  like  a 
nephritis ;  it  may  be  an  inflammatory  chauge  due  to  the  entrance  of  some 
organism,  as  a  tuberculous  phthisis  or  an  endocarditis ;  it  may  be  a  so-caUed 
degeneration,  as  a  fatty  hwtrt  or  an  atheroma,  or  it  may  \xi  a  new  growth,  a 
cancer.  In  aH  cases,  however,  the  great  imporUiuce  of  the  tissue  vitaUty 
has  to  be  borne  in  mind,  and  although  it  is  always  ditticult,  and  ofttim« 
impossible,  to  8uy  whetlier  the  surroundiugs  or  the  constitutional  conditior 
haa  been  the  more  important  factor  in  causiug  a  disease,  there  is  no  doubi 
that  the  capabiUty  of  the  phyaician  to  prognose  and  alleviate  dependi 
lat^ely  on  his  povver  of  recognition  and  proper  perception  of  the  relation 
ship  betweeu  these  two. 

The  duralion  of  Ufe  being  dependent  on  the  power  poasesaed  by  th 
tissues  and  orgiLUS  of  the  body  to  maintain  thcmselvea  against  diaeafi 
changes,  and   the  diathesis  being  the  predispoaitiou  to  disease  change 


ioherent  in  ceruia  of  tbese  U&iuee  or  or^aos,  it  ia  evideut  that  the  number 
of  di&theeeB  aliould  theorcticAUy  be  very  great.  This  number,  indeed,  should 
correspond  not  ouly  with  that  of  tbe  tissuee  or  orgaiis,  but  aleo,  at  least  to 
some  exltiul,  with  the  diseiuied  conditioos  to  whicli  Ihese  tiasues  or  organa 
are  Ikhlc.  Ileace,  as  caa  readily  be  understood.  a  very  great  number  of 
diathtiseA  Iias  been  describeil.  Among  the»e  the  more  prominent  are  the 
gouty,  litha;mic,  rheumatic,  strumous,  scrofuloua  or  tubercular,  canceroos, 
nerroua,  inHtimmatorj*,  gangreaous,  ecorbutic,  ha-morrhogic. 

But  a  momeuts  couaideration  will  8how  that  tbis  number  is  by  far  too 
large.  Manj  of  these  are  simply  modiiicatLous  of  tbe  same  diatlieais,  otbei's 
are  to  Ite  re^anltil  as  diaeased  states  rotber  tlmn  constitutional  prc<liHi>oaitious 
or  diatlieses.  In  tliis  article,  therefore,  detailed  reference  need  only  be  made 
to  a  few,  and  by  this  seloetiou  an  additional  advantage  is  obtainod  in  that 
on1y  thoae  diattieses  are  described  which  are  more  or  leas  Teadily  recognls- 
able  by  ohjective  appearance«. 

Goiit!^. — In  tbia  diatlieaia  tbe  individual  preaenta,  at  least  until  tbe 
middle  perio<U  of  life,  ali  the  imlications  of  robust  \'itality  and  of  great 
bodilv  and  mental  actirity.  Tlie  frume  i&  weU  built  and  well  nourisbed, 
though  teuding  perhups  8omewbat  to  fatness.  As  raight  l>e  expeeted,  the 
digestive  and  aasimilative  power8  are  exceUent,  the  teeth  are  good,  the  »kin 
of  the  face  is  fiohd.  over  tbe  tnmk  it  is  rather  thick  with  active  glandular 
orgaDS,  the  bair  is  abundant,  showiQg,  howevcr,  rather  early  a  tendency  to 
turu  gray.  OwiDg  to  the  excellent  aBsimilative  and  digestive  power,  and 
the  fceling  of  \vell-being  and  fitness  vvhich  auch  a  diatbesis  coutcrs,  yoHty 
iutlividuaU  ure  rather  liji))l&  to  exce8S  iu  eatiug  aud  drinldng,  and  u  teudeucy 
to  a  more  or  less  plethoric  condition  suporvenes,  \vIiioh  in  tirne  give«  rise  not 
only  to  the  sjiecial  goiity  changes  in  the  Hbroua  tiasues,  but  to  the  oocurrenec 
of  allied  morbid  changes  in  tbe  licart,  artehes,  notably  the  cerebral  ones, 
nriDAry  organs,  etc.  There  is  no  doubt,  however,  that  in  its  slighber  degrece« 
ahould  the  tendeD(.'y  toexceas  be  guarded  agaiuiit,  tbia  diatbesis  is  one  which 
is  pro1)Hbly  more  thau  any  other  associated  with  long  life  and  bo<iily  and 
meatal  vigour.  Insurance  statistics  seem  to  sho\v  that  a  family  history  of 
gout  is  often  found  among  the  best  lives,  and  the  sayiog  of  SydeDham  that 
"more  wiae  men  than  fools  havc  sutTcred  from  gout "  seems,  if  properly 
interpreted,  to  bear  tbis  out.  A  somewbat  gouty  habit  is  therefore  not 
iDrrequcntly  an  adranta^e  in  life.  Its  disadrantages  are  indirect.  being 
the  result  of  its  teudeucy  to  lead  to  exccsa,  and  cousequently  overstrain  of 
the  excretory  oi-gansL 

R/ieujnatic. — This  diatbesis  is  one  which  to  some  extent  reeemblce  tbe 
gouty.  The  todividual  is  UBuaUy  wel]  built.  well  nourished.  and  muscular. 
oaviog  good  digestire  and  oaaimilative  powers.  Hut  tlie  blood  and  cir- 
Gulatory  Mgans  aeem  to  preseut  a  lack  of  nutritive  ^igour.  The  cbeeks  are 
often  ru<ldy.  but  it  ia  to  i>e  remembered  that  thia  may  mean  tbe  revem  of 
tbe  exuburant  hoalth  which  it  migbt  at  tirat  8i>*ht  indJcate.  ProfesBor 
Lsycock  used  alway8  to  teach  his  študenta  to  lie  distruetful  of  a  vi;ry  liealthy- 
looking  complexion. 

In  rhouuuttio  individuals  tbe  innata  voakness  in  the  blooil  often  shows 
itaeir  iu  earlv  life  by  tlie  sui>ervention  of  auit:mia,  especially  iu  females,  and 
the  corro4])oadihg  faiilty  conditiou  of  nutrition  in  the  bearl  and  blood- 
vnmnls  by  eudocarditic  obangea,  Moreorer,  as  the  rostilt  of  comparatiT6ly 
tafling  ex]>osuroa,  tbe  ohancteristio  inflammations  of  joints.  serous  surfaoee, 
etc,  are  apt  to  arine. 

Scro/uIoiLS. — This  diatbesis,  whicb  comprises  the  ttniraoua  and  the 
tubercular,  is  one  in  wbick  probabl/  ali  tbe  tiwua«  and  ov^fans  of  llie  body 
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!iave  beeu  eadoweJ  with  aa  abnormallj  low  degree  of  vitalitj,  but  in  which, 
osving  to  tliis  causc,  thc  absorbeut  surfacea  and  tho  glandular  orgnns  are 
8[>ocialIy  proac  to  sutlcr  trom  the  ontranoe  into  tliem  ol'  tUe  tubercle 
(HvaDi&m.  Its  objective  characteri&tics  caa  probably  best  be  deacribed  by 
fonowiDg  the  oldcr  vvriters,  and  considering  it  afl  divided  into  two  classes — 
(a)  Bcrululous,  and  (b)  tuberculouB  (Jctmer),  or  as  these  have  beeu  aptly 
enoogh,  though  not  quite  correctly,  termed.  the  ugly  ecrofula  and  the  pretty 
acrofolu. 

(a)  Scrofulous. — Of  thia  the  foUowing  were  the  charactcriatica  aa  given 
by  the  older  writerB — figure  heHvy,  abdomen  largo.  endR  of  tho  long  bonea 
rather  large,  ahalte  thick,  skin  thick  and  oimque,  complesion  dull  and 
pa6ty-lookiiig,  facc  i>lnin,  lips  and  alu;  of  noše  thick,  lyniphatic  glanda 
vt!ry  perceptible  to  touch,  temperameot  phlegmatic,  mind  and  body 
lebhargic. 

Allhough  certain  diatinet  diseased  couditious  liave  beeu  couftiaed  with 
tho  diathesis  in  this  description,  probably  rickets  aud  posaibly  cretiniam,  the 
ubove  yet  forma  a  picturo  which  is,  to  a  considerable  extent,  truc  to  UJe. 

(i)  Ttiberculous. — To  thia  in  its  turu  were  aacribed  Uie  foUowing  char- 
»ctOTistiCB.  Figure  slim,  udipose  tiseuo  small  in  amount,  ends  of  long 
l)oneB  Emall,  ahafts  thin  aud  rigid,  limlje  straight,  skin  thin  and  transparent, 
complexion  clear,  superficial  veina  distiuct,  blusliing  froqueut,  eye8  bright, 
pupils  large,  eyelaahe9  long,  hair  silkeu,  face  oval,  good-looking.  Children 
the  subject  of  thia  diathesis  are  precocioua,  cut  thetr  teeth.  run  about,  and 
talk  early.  In  adulta  the  non'OU8  8y8teui  is  U8ual]y  highly  developed,  and 
the  mind  and  body  are  8pecia]ly  active,  ao  that  thia  diatheAi»  is  practicaUy 
more  or  loas  idcntical  iffith  the  non^oiis.  It  is  not  to  be  tor^otten,  further, 
that  with  it  there  i«  ofUtn  ftssociuteii  a  fair  amount  of  mu.souliihly  and  a 
considerable  amount  of  phy8ical  strength.  With  it,  as  with  the  scrofulous, 
however,  the  constitutiou  is  faulty  and  the  liab!lity  to  the  supervention 
tuberculoua  diseaaea  of  atl  kinds  is  great. 

Of  the  other  diatheees  the  so-called  canceroua,  the  scorbutic,  and  th^ 
ho^morrhagic  require  uieution  only.  The  first  of  tlie^e  cauuot  reailily  Ije 
lUstingtiislied  diatheticaUy  (see  "  Cachexia  ") ;  the  other  tvro  are  in  reaUty 
forms  of  disease. 
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A  Food  may  be  defined  as  anythiDg  vvhich,  when  taken  into  the  bodv, 
able  either  (1)  to  build  up  or  repair  tissues,  or  (2)  to  8upply  material  fbi 
the  production  of  heat  or  muscular  work. 

A  true  food  muat  tlierefore  be  either  a  tissue-huilder  or  a  source 
potential  energy.  Bietetic  aubetances  which  are  unablo  to  fullil  either 
these  funutiona  inay  have  important  aotions  on  the  body,  but  oannot 
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ivtefi'iiit''ftiira'iii  the  true  sense  of  the  term.     Such  substances  are  loi, 
coffee,  aud  the  extraclive8  of  meaL 

TuE  NUTiUTivi  CoNSTiTUBNTS  of  foodfl  niay  be  arranged  thua: — 

{Vi*«,«.»„...  J  Proteids,  e.o.  mvtMln  ormeat,  o*«iD  ormilk 

Kittogcnom  |  AlbuniiJoi*!;,  4-  g«Utino 

NOD-Nilrogenou.  |  kJu**!'?  buTu-r'""  '"**"  ""^  "*'"'* 
fW«t«r 
Inorguiio    -j  HitienI  nifttten,  e.^.  Bodium,  poUistum  ;  calcium  uid  mkgnvsmm  ; 
^     iron;  ]>ho8iihonu,  chlarine,  iiulphur 

TIic  functions  of  food  as  Ipiiilding  material,  fiicl,  and  a  Bupplier  of 
ener^',  aro  fultilled  hy  theac  diflvrent  groujis  of  uutritive  constilucDt«  in 
varjriug  measure. 

BuUding  material  is  supplied  by  the  proteids,  wat6r,  aod  mineral  matters, 
aud  by  theae  alooe.  Fat«,  carbohjdrates,  aud  albujuiuoida  are  unable  to 
form  tissue.  Seeing  that  there  is  alvra^B  a  certain  amouDt  of  vmale  of 
bodii/  structure  going  on  there  is  a  constant  demand  for  llie&e  materiala  tu 
the  (uet.     Without  them,  or  aDy  one  of  them,  life  is  impossible. 

Ali  the  organic  nutritivo  constituents  of  food  serve  aa  souroea  of  heat. 
The  v  are  ablc  to  do  so  in  virtue  of  their  capabilitj  of  uridergoing  oxidatiou 
iu  the  tiasues  aud  orguns.  Fat  ret^uirea  the  grcatest  amount  of  oxidation, 
and  is  therefore  the  most  potent  fuel  food-  Proteids,  carl>ohj-drates,  aud 
albuiuiuoids  are  about  equal  aa  heat  prutluc^rH,  htit  aro  eciu^elj  of  half  aa 
much  value  as  fats.  The  standard  of  heat  productioa  is  the  Calorie,  which 
means  tho  amount  of  heat  re<iuired  to  raise  the  tcmpemturo  of  ono  kilo.  of 
wat€r  1'  Ceut. 

It  haa  beeu  found  hj  experiment  that — 

Odc  ^nmine  ofiirotetd  wben  fuH;  ozjdiaod  prodaces  4*1  CtU. 
„  „         cArbobfdnt«    „  ,,  „        4*1    ,, 

t«  It        **•  »•         It  II       "'*    (I 

It  U  uo  doubt  owing  to  their  great  value  aa  heat  produoera  that  fata 
tind  Buch  a  large  plače  in  the  dietar/  of  the  inhabitants  of  vory  cold 
cliinat(!9,  f.(j.  tho  E8quiiuaux.  The  preacnce  of  40  pvr  eenl  ot  fat  in  the  milk 
or  tlie  walni3  is  an  instance  of  a  similor  odaptatiou  oii  the  part  of  Nature. 

As  raw  material  for  tho  production  of  muacular  energy  tho  oorbo- 
hydrate8  are  now  admitted  to  rank  first  It  seems  certain,  however,  that 
the  proteids  can  eithcr  dircctlj*  or  indir©cUy  8en'o  a  siniilar  function,  and 
protHibly  the  falB  are  able  to  do  so  too.  Whethor  the  albuminoidB  are  able 
to  till  a  aimilar  rdle  ia  uncertain.  Tho  grcat  ulility  of  sugar  eapociallr,  aa 
H  mueicle  food,  has  reoently  bocn  inaiated  upon  by  mAny  olieervers,  and  \\a 
value  is  c^ontirmed  from  such  diverse  souroea  aa  laborator}'  e3qx:riment8  vitli 
the  ergograph,  the  enieiency  of  troopa  on  the  march,  aud  the  experieuoe  of 
Alpiue  cUmliera  It  will  probably  win  for  itself  a  larj^rer  pUce  than  it  bas 
ua  yot  tJikon  in  the  dictary  of  training.  Kotwitlmtfinding  thia  outoomo  of 
modem  rescaivb  tho  nece8sity  of  a  liberal  8upply  uf  proUnd  in  the  diet  of 
tUose  who  havc  to  i)erform  severe  musculur  work  muel  uot  I«;  loet  aight  <if 
Strenuous  mnsculiu-  exertion  iti  alway«  aooom[>auied,  soouer  or  later,  by  au 
tocreascd  excrctirin  of  urcji.  Whother  ooe  regarda  this  as  arising  from  the 
utiliaatiou  of  proteid  aa  a  souroe  of  emsr^,  or  aaoribea  it  BiiAply  to  the 
destriiction  of  moscle  tibre  whieh  severe  work  neoeeauil/  entails,  the  losa 
Btill  nr^iuiR^H  to  l>o  made  good.  That  is  tho  ])hymologuml  justifioation  for 
iha  hi^'h  opiuioD  wtuoh  ti&ioen  bavo  alwayi  eatortoined  of  a  ridiljr 
proteid  diet  for  Ihoae  engaged  in  alhletic  oocteatA 

U  ia  OTidADt  that  the  proteids  are,  by  themaelves,  oapable  of  fultiUing 
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aH  the  demaudfl  upon  a  complct«  food.  They  orc  ablc  to  build  and  repair 
tlic  tiesue«  of  the  lx>dy,  to  supj>ly  it  \vith  lieat,aud  provide  the  inuscles  flith 
pal»ulum  for  their  work.  It  is  this  phj'siological  omnipotence  which  givea 
to  the  protoids  t!ml  pre-ominenco  which  they  pOBsess  among«t  the  nutritive 
constitueDts  of  Ibod,  and  thanka  to  it,  Life  can  be  maiutaiued  on  a  diet  of 
lean  meat  and  water,  as  in  the  Sali8bury  cnre,  for  a  practically  indefinite  tirne. 

The  Amount  of  Food  rkquired  in  Health. — An  idea  of  the  q\iantity 
of  food  reqiiired  dftily  iu  order  to  niaiutaiu  the  body  in  a  etate  of  health 
can  be  arrived  al  either  by  a  physiologicaI  or  an  empirical  method.  The 
fonuer  is  based  upon  estiniationfi  of  the  intake  and  output  of  the  cbief, 
ohemtcal  constituents  of  the  food,  and  of  the  amount  of  potential  ene: 
expended  daily  in  the  productiou  of  heat  or  muecular  \vork.  The  latter 
founded  upon  a  aimple  anal}*His  of  the  diete  of  healthy  persons,  living  under 
known  conditions,  and  neither  increasing  nor  loaing  in  vreight.  Bietaries 
baeed  upon  the  rceults  yielded  hy  the  firet  method  are  called  standard 
dittaries ;  those  which  result  from  the  second  are  actval  dietaries. 

(1)  The  chief  chemical  elemeuts  which  the  physioIogical  method  bas  to 
take  into  consideration  are  nitrogen  and  oarbon.  A  healtby  man,  of  average 
weight  and  doing  a  nioderate  amount  of  muecular  work,  excret€8  from  16-20 
grammos  of  nitrogen  and  nbout  320  of  carbon  daily.  In  othcr  words,  he 
vrill  require  eTery  day  to  be  eupplied  with  about  §  of  an  ounce  of  nitrogen, 
nnd  ^  IK  of  carbon,  or  one  part  of  the  fomier  to  every  8ixteen  of  the  latter. 
The  approximate  proportions  of  carbon  to  nitrogen  in  some  common  orticlea 
of  diet  is  aa  foUows : — 


hie^ 


Bout  Becf  hu  1  of  Nitrogen  to  C  of  Carbon 
Bogs  luve  „  7 

CGaem         ha&  „  10  ,, 

Milk  „  „  11 


VeoM  ha.T6 1  of  Nitrogen  to  12  of  Carbon 

Bread  han  ,,  28  „ 

PoUtocB  have       ,,  S3  ,, 


I 


ETidently  none  has  nitrogen  and  carbon  in  proper  proportion.  For  thi8 
reaaon  one  muat  either  Hilopt  a  uiixed  diet  or  consume  an  undue  amuunt  of 
one  or  other  element,  The  lormer  alternative  is  the  one  U8unHy  adopted, 
and  is  illuetrated  by  the  follovring  BtnndaKl  Englieh  diet  (Oliver) : — 


Foundation— 1  IK  Bread     , 
i  H   Meat 

1  ,,  Fftt 
Acocasories— 1  Ib.  PotatooH 

^  Hiit  Milic    . 
2Egg8  .      -. 

2  0Z8.  ChfMM«  . 


Carbon. 

NiUitfitiL 

117 

5-5 

34 

7-6 

84 

••• 

46 

l-S 

SO 

17 

15 

a 

ao 

3 

335 


21 


I 


Such  a  diet  more  than  suppUes  the  amount  of  carbon  and  nitrogen  re<inired. 
Taking  the  output  of  heat  and  work  as  the  basis  of  calculation,  it  is 
found  that  a  man  doing  moderate  muscular  worlc  require8  a  8upply  of 
potential  energy  equal  to  3000-:?500  Calories  daily.  The  next  que8tion  is, 
vvhat  fraction  of  this  total  is  to  be  providod  iu  the  form  of  proteid,  carbo- 
hydrate  and  fat  reapectively  ?  Aa  regards  proteid  the  reply  is  eaBy.  Tlie 
amount  must  be  sufficient  to  provide  20  graiumes  of  nitrogen.  Kow  one 
part  of  nitrogen  is  contained  in  6J  of  animal  and  6-5'7  of  vegetable  proteid. 
Hence  20  x  6*25,  i.e.  125  gramnies  of  proteid  wiU  he  an  ample  allowance. 
The  relfttive  proportions  of  carbohydrate  and  fat  are  not  eo  ea8ily  determined, 
for  \ve  have  no  means  of  kiio\viiig  how  nnich  of  the  total  CO,  excreled 
daily  is  derived  from  the  oxidation  of  the  one  and  liow  much  from  the 
other.  Ali  we  can  do  is  lo  diatributo  the  balance  of  Calories  not  obtained 
from  proteida  between  the  two  in  accordance,  as  far  as  poeaible,  with  the 
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resulu  of  octual  obaervation  of  the  nBual  amouDts  of  each  consuined  by 
heallbr  iucd.  As  a  niatter  of  fact.  the  datn  giveu  hy  different  authorities 
oa  this  point  are  conflicting,  but  105  gmmmes  of  fat  and  420  of  carbo- 
Iiydrate8  nmy  be  regarded  aa  a  fair  allowance.  erring,  if  anjlhing,  in  the 
direclion  of  an  undue  preponderance  of  fat  These  ainounta  wiU  provide  a 
total  of  3211  Calories  diHtiibuted  as  followB : — 

CUort«. 

Proteids ISft  gruume>M4-l>«  6I3'S 

r»t8 lOfi        ,,        x9'3=  Wfl*B 

Carbohydrftt«8         .  420        ,.        x  4-1  =  1723-0 


Sucb  a  diet  might  bo  made  up  aa  foIlows  (Atwat6r)^- 


9211*0 


BMf         .... 

fUh  (nuckerel  or  hening) 

2S«gB      .... 

ButttT       .... 

ChrcM  .         .         .         1   =130 

Milk,  1  ])iat     ...  =825 


Ol  Otlortts. 
8   =680 
4    =230 
>13£ 


CaiTjr  fonvard 


1946 


Bronght  fonrard 
Potatoes  . 

RiDo         .        .        . 
Bmd 
Sagu- 

ToUl     . 


Of.  CklorlH. 
1940 

8  =100 
2   =206 

9  =720 
H  =  176 

3205 


(2)  A  large  number  of  actiuU  duiarUs  bave  dow  been  investigated, 
especiaUy  on  the  Continent  and  in  America,  the  results  of  the  uore  im- 
portont  of  which  are  coUected  by  Atwater  iu  the  foUowing  table : — 

ACTCAL  DlETARIES 


1 

MutrfMa. 

PvtaBtiBi 

1              **-* 

PmuM. 

natik 

Ojrto. 

nf  waiM. 

TMaL 

EurvjKan  and  JajiantK  tivUirua, 

Omu. 

Omuk 

anaa. 

Omu. 

Oilortnu 

1.  Senins  Uirl,  London.  vr«ges  93  coot«. 
(8*.  yiL)  jicr  we«k   .... 

S3 

33 

310 

402 

1820 

2.  P*etar7  Girl,  Leipalc,  Oennsn; ,  vagM 

ti -21  per  we«k         .... 

53 

&3 

301 

400 

1040 

S.  WMirer,  EneUnd,  lune  of  Boarcity    . 
4.  lAboaren,    Lombftrdj,    Italy ;    dlet 

«0 

38 

308 

480 

3138 

njimlly  VL-grUMe      .... 

82 

40 

363 

484 

2102 

6.  TtAppiat  luouk,  indoUtcr;  rerjltttl« 

•ztrcue,  vegptAbl«  diat   . 

08 

U 

469 

648 

2304 

0.  Stndantfl,  Japao        .... 

97 

10 

438 

&&1 

2348 

7.  Uiur«nity   profoMor,   Mmieb,  Oer- 

nunjr ;  rvij  litUe  eKerolM 

100 

100 

340 

440 

3334 

8.  LanTer,  Uauieli        .... 

80 

135 

333 

437 

3401 

ft.  1'hnicUii,  Monich    .... 
10.  Pftfnt«r,  Leipfltc,  Oennan^ 

181 

06 

837 

668 

3702 

87 

00 

800 

623 

3600 

11.  CtlitnptiiiAker,  Ix-tiwlc,  ftemuitij 

77 

67 

400 

000 

2757 

IX  "KullvM"  Uilon,  KngUivl    . 

18.  *'W<U-pud"     iBMliuiic,     Unidali, 

131 

80 

620 

006 

3063 

IBl 

64 

470 

084 

8086 

14.  C«mot«r,  Uantch,  Oennatij    . 
\h.   "Ifard-votkad"  wiwrrr,  England 

131 

88 

404 

003 

3194 

151 

43 

033 

810 

36«9 

10.  BUdtaniitb,  Engtand 

170 

71 

007 

014 

4117 

ii,  UImi«  at  rer7  Mven  work,  Otnnanj 

138 

118 

004 

sw 

4106 

IS,  IMok-niaken    (luliana   at   eontraet 

wurk),  Munlnli          .... 

187 

117 

876 

069 

4041 

10.  Bnwi<ry    ]«l>ourtr,     Mimieli ;     rerj 

aaran  irork,  eicrepUinal  dift  . 

333 

118 

900 

1346 

6093 

SO.  G«nnatt  aoldien,  \<i9Kcr  fonting  . 

114 

SB 

480 

088 

3708 

ti.  0«nnan  aoldien,  war  fooling     . 

184 

OB 

480 

081 

S0«8 

22.   Ovnnan  toldlvn,  FVaDc>a-Gennan  war  ; 

•itraordlnarj  ralion 

187 

380 

981 

778 

4063 
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It  will  be  obeeired  that  theae  correspond  moro  or  lesa  cloaelj,  both  in 
the  proportions  of  their  nutritive  conatituento  and  the  total  aniount  of 
potential  eneTgy  vielded,  with  the  phTsiological  requirement8  alreadj  laid 
down  and  exempufied  b/  the  standard  dietaries  desoribed  above. 

Koughlj  speaking,  a  man  who  adopts  one  of  the  above  standard  diets 
will  consume  about  3  lb&  of  sohd  food  dailj,  containing  about  23  ozs.  of  dry 
Bolids,  or  nearlj  an  ounce  per  hour.  Tbe  amount  of  mineral  matter  and 
water  which  he  reguires  wiU  be  considered  later. 

It  must  be  clearly  realiaed  that  such  standard  diets  are  only  of  limited 
applicability.  They  cannot  be  ngidly  enforced  in  ali  cases  and  under  ali 
circumstances.  They  are  useful,  howeyer,  as  fumishing  one  with  some  idea 
of  the  amount  and  land  of  nutriment  which  should  be  suppUed  to  a  healthy 
man  doing  a  moderate  amount  of  work.  Thus  they  are  of  great  assistance 
in  oonstructing  diet  tables  for  public  institutions  in  which  the  inmates  are 
unable  to  have  a  free  choice  of  foods,  as,  for  example,  in  prisons,  work- 
houses,  hospitals,  and  the  like.  In  applying  them  to  individuals  respect 
must  be  had  to  various  modifying  faotors,  of  which  the  chief  are  age  and 
Bex,  height  and  build,  work  and  rest,  climate  and  surroundings,  and,  laat 
but  by  no  means  least,  personal  peculiarity.  The  influence  of  each  of  these 
may  now  be  briefly  considered. 

MODiFTiKG  Factors. — (1)  Age  and  8ex. — Children  require  relatively 
more  building  material,  fuel  and  muscle  food,-  than  adults.  They 
require  more  building  material  because  they  must  not  only  keep  their 
tissues  in  repair  but  add  to  them  by  growth ;  they  require  more  fuel 
because,  like  ali  small  animals,  they  have  a  large  surface  corapared  to  their 
bulk,  and  so  lose  heat  rapidly ;  they  require  more  muscle  food  because  of 
their  restlessness  and  bodily  activity  in  play. 

Hence  children  require  a  large  amount  of  food,  and  tbe  importance  of 
proteid  and  fat  to  them  especially  can  hardly  be  over-stated.  With  the 
aged  the  reverse  holds  good.  The  assimilative  power  of  their  tissues  is  on  the 
wane  and  their  bodily  aotivities  restricted,  hence  their  diet  should  1« 
smaller  than  that  of  middle  life.  One  may  ea8ily  underfeed  the  young,  but 
one  is  apt  to  forget  that  it  is  almost  as  ea8y  to  overfeed  the  old.  Womeu 
require  relatively  less  food  than  men,  not  only  on  account  of  the  lighter 
nature  of  their  work,  but  also,  probably,  from  their  possessing  a  slower  rate 
of  metabolisra.  Roughly  speaking,  a  woman  may  be  regarded  as  requiring 
only  8  parts  of  food  to  every  10  required  by  a  man. 

The  proportions  for  children  may  be  atated  thus : — 

A  child  under  2  requirea  0*3  the  food  of  a  msn  at  moderate  work. 

„       from  3-fi     „         0-4 

„         „      6-9     „         0-5 

,,  ,,  10-18  „  0*6 
Agirl  „  U-16  „  0-7 
Aboy       „      „      „        0-8 

(2)  Hdglit  and  Build. — These  have  a  determining  influence  on  the 
amount  of  food  required  by  affecting  (a)  the  body  weight,  (&)  the  extent  of 
body  surface.  The  greater  the  weight  of  the  body  the  greater  the  amount 
of  food  required  for  its  upkeep.  Thus  the  heavy  man  require8  more  food 
than  the  Ught  man. 

The  number  of  Calories  which  require  to  be  supplied  per  kilo.  of  body 
weight  are  about  as  foUow8 : — 

During  rest,  30-35. 

„      light  work,  35-40. 
„      moderate  work,  40-50. 


The  greater  the  extont  of  body  surfooo  the  moro  rapidlr  heat  ia  Io6t  and 
tbe  larger  the  supplj  of  fuel  required.  For  thia  reaaou  tbe  tali  thin  mau 
who  bos  a  large  surfuce  reqtiires  more  food  thuu  the  ahort  stout  mao  vho 
haa,  relatively  to  his  wei^ht.  u  much  aiualler  surface. 

(3)  iVorkand  JUst — Theso  two  factors  have  a  more  potent  infiuence  on 
the  amount  of  food  riH|uired  than  any  oliiers.  The  neoeaait^  for  a  large 
supply  of  proteid  aud  carbohj"drate  diiring  the  perfcirmance  of  severe  bodiTy 
luljour  bas  alread)-  been  [Kjinted  out  The  nuiuber  of  CalorieH  requiTed 
imder  eucb  cooditione  may  rise  to  4000  or  even  4500  (for  e^amples.  eee 
Table  I.) 

On  tbe  other  haad,  wben  the  body  ts  at  complete  reat,  as  is  tbe  čase.  for 
example,  wiUi  an  invaUd  lying  in  lx3d,  llie  denmnd  for  jjotontial  eDergy 
uay  fall  to  20U0  Culuries  or  Icsh  per  day.  Intollcctiiol  work  does  not 
appreciably  incmase  l)odi1y  wa8te,  and  therefore  does  not  demand  a  Utjcrul 
diet.  QiiaUty.  and  e8peL'iaUy  easy  digeslibiUtr,  is  a  inuch  luore  iinjKirtant 
oonsideration  for  the  braiu  worker  than  mere  quantity. 

(4)  Climate  i&  prohably  of  leas  reol  iniy»ortaDoe  io  detennining  tlie  actual 
amount  of  food  requLred  than  is  cominoulv  suppoaed.  tluctuationa  in  ex- 
ternu)  tem|>eratun^  §hould  be  met  hy  diiiiiiii8liing  heat  Iohs  throagh  inoreaae 
of  the  dothing  raiher  than  by  inureasiug  tieat  productiou  byobangee  in  tbe 
diet  Notvritbstantlint;  this,  experience  seeins  to  8how  tliat  in  cold  cUmates 
und  in  winter  the  fuel  fooda — and  ea|>eciaUy  Ibose  ricb  in  fat — ehuuld  be 
increaaod,  while  in  the  reverae  conditionM  the  carbohvdmtea  nhoutd  Ite 
relativelv  increased,  and  the  proteiilfl  and  fats  diiuinished.  Tlie  bltiUlter 
tUet  of  the  Kat^uimaux  ou  the  one  hand,  aud  the  rice  diet  of  the  Ilindu  uu 
tbe  other,  are  esaniples  in  point. 

(5)  Teraonul  i)eculiaritiea  aa  afTecting  the  amount  of  food  requiTed  are 
largelv  to  be  explained  by  the  influence  of  body  weight  and  bIihik;  already 
considered.  AVhen  aH  deductions  are  made»  however,  there  is  stili  room  fur 
the  popubir  belief  that  eome  people  oan  **  get  on "  svitb  less  fLKxi  tlian 
othem,  though  both  are  livin^^  under  the  same  oonditions  iind  [>erfoniuug 
the  same  work.  Of  this  fact,  if  faut  it  be,  tbere  is  no  aatiBfactory  expknation ; 
but  it  is  at  least  oonooivable  tliat  mme  organiKUia  are  moro  eoonomioa] 
inachinea  thau  othera,  and  turu  their  euppliea  of  potential  euergy  to  better 
aooount,  just  as  a  man  wIio  haa  had  ]>rHctice  wiU  perfonn  a  givcn  iiinsctikr 
f«at  with  much  leaa  wear  und  te^ir  than  a  novice.  Such  iudividual  pccu- 
liaritiea  raay  explain  the  toodeDcy  to  olioaity  in  cortain  fiuuilies,  and  niust 

2ways  1>e  bonie  in  luind  in  n^idjiting  tlie  diet  nf  jiatients. 
.    fuK  Kklative  Valuk  of  l-ooDti. — Tbe  relative  value  of  diiferent  fooda 
muHt  lie  deoided  on  obenucal,  ptiyHiological,  and  ooonomiu  grounda. 

(1)  The  chemical  value  of  a  food  is  <letermLned  by  tne  rcsulls  of  ils 
|ten:entii}<e  unalysi8.  The  compoaition  of  niOKt  »f  thu  fuuds  in  common  uhh 
ts  act  out  in  dftuil  in  tbe  tables  iu  the  lal4>r  |Hirt  of  tliin  articlo.  It  nced 
only  lw  rt'iiuirkc<l  liero  that  one  ciiunot  judgu  of  a  fotnl  from  ita  chcuiitMil 
couposition  alone.  A  food  whicb  cuntains  but  a  amall  ptJTceotage  uf 
outrienta  caa  never  be  regarded  aa  a  valuahle  artiole  of  diul,  but,  on  tbe 
olhor  hand,  tbe  poHHuwion  of  high  chemioal  nualitiM  by  do  nicuns  uooe«- 
Baiily  impbea  auitabibty  to  the  necda  of  tho  boay. 

(2)  In  juilging  of  thct  value  of  fuoda  on  phyBiolopcal  grounda  one  haa  to 
oonaider  (n)  tha  digOfltibility  of  tho  food  in  the  rt^ASob  '\>t\ou 
in  the  inteatine.  A  ffu4xl  fotnl  ia  one  wbicb  ia  eoailj  >  i  i  \veU 
abaarbed  into  tbe  hluod. 

(a)  The  ease  vrith  vhich  a  fond  ia  digested  in  the  stnmacb  inay  be 
g»aged  1iy  tbe  tirno  Mhiuh  o1a|imcii  liefon;  it  ia  jioMaed  on  iuto  tbe  int^Mttino. 
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Tliis  tinie  ia  ocoupied  in  bringinc  the  food  into  a  State  of  Bolution  and  the 
more  rapidlj-  this  is  accomplished  the  greater  is  the  dige8tibility  of  the  food 
in  que8tion.  As  the  result«  of  esperiraente  upon  men  the  commoner  foods 
mfty  be  arranged  according  to  the  length  of  time  which  tbey  remain  in 
the  stoinach  as  follows : — 


1-2  hours. 

7  oz.  nrater  or  pUin  te&,  cofTea,  or  ooco«, 

,,     bci:r  (ir  l>gl>t  «ine. 

,,     I>oile<l  uiilK. 

,.    b«eftea. 
White8  of  3  eggs, 

2-3  hoars. 

Ijiint  «-ater,  beer  or  bolled  milk. 

A  Urge  tMCupful  of  coffeo  wich  oroom,  or 

cocoa  ftnd  niilk. 
2  niw  or  {loochni  egg>. 
S|  DC  nw  m»t. 

D    ,.    Iiotled  u1r«s*  ItraJns  or  sveetbroad. 
2^  ,t    nw  oTsters. 

6  It    boiled  vhite  fisli. 

7  „    nalidovor  or  aspangus. 


5  OB.  boiled  or  nuahed  poUtocs. 
2i  „  vhite  bread,  otd  or  nev. 
aj„  nukB. 
U   ,,  bucuits. 

3'4  honni. 

B  02.  Btewed  cbickeD  or  rout  |iartridg«. 
A    „  boilMl  b»er. 
3^  ,,  beerateAlc. 

bi ,,  of  any  »ort  of  brc«d  or  biocnit«. 
5\  „  ofrice,  spinsch,  nppI«B,  orcarrots. 

4-C  boora. 

6  OK.  rout  beef  or  atotk, 

9    ,1      ,,      gOOM. 

10.,    „     duck. 

i^  „  maabcd  lentils  or  ttt«wed  French  1 

7  „      „        [teaa. 


Tlie  articlea  in  the  first  t\vo  groupa  are  obTiou8ly  those  which  make 
least  demande  upou  the  digestive  powers  of  the  Btomach. 

(b)  The  capabilitv  which  a  food  hns  uf  absor^^tiou  in  tlie  iutesline  mu6t 
be  clearly  distinguifihed  from  its  dige8tibility  in  the  stomach.  The  most 
etimly  digested  fooiU  are  by  no  means  nece8siiri]y  Uiohc  which  nrc  iiKist  coni- 
pletely  absorbed  and  vice  rersft.  The  following  table  (chieily  after  Bubner) 
shows  the  degroe  to  which  the  nutritive  constituents  of  some  lypical  foods 
are  absorbed : — 


Food. 


Rics 

White  Bread 
Macaroni 
Boiled  Uo«r 
BoMt      „ 


Gheese   . 

Maiie     . 

Tcaa 

Wbu1e  Meal  Bfead 

Potatoeit  (Masbed) 

Carrot*  . 


Percrmtage  Uu&t)Mr\«wl. 


DnrSubflUD««.     Protelil.         Fkl.         (Vr1;)«b]r(1ršte, 


4'1 
4-2 
4-3 

4-13 

5-3 

S -2 

8-8 

6-4 

6-7 

9-1 

131 

9-4 

14-6 

20-7 


20-4 

31-8 

17-1 

2-8 

2-6 

2-8 

71 

3-3 

15-5 

17-6 

367 

30-5 

38-6 

39-0 


4-4 

fi-3 
fi-2 


0-9 
11 

1"2 


3-2 
S -6 
7-9 
7-4 
15-4 

ia-2 


It  wlU  be  oljserved  (1)  that  the  carbohydrate9  and  fats  are  much  more 
comp!etely  absorbed  than  the  proteids.  Indeed,  it  may  be  eaid  that  tbe  fat 
of  the  diet  ia  absorVved  almoat  entirely,  while  the  only  foods  in  which  there  ia 
any  appreciable  losa  of  carbohydrate8  are  grcen  vegetablos  and,  to  a  tess  extent, 
the  pulses ;  (2)  that  vcgctable  proteids  are  not  nearly  so  weU  absorbed  ae 
those  of  animal  origin.  It  must  not  be  Rupposed  that  it  is  desirable  that  a 
food  should  be  completely  absorbed  inlo  the  blood.  The  contrary  is  the 
čase.  The  intestine  dcmanda  a  certaiu  amount  of  insohible  residue  oi 
"  Ijallaat"  to  ser^^e  ua  a  etimulus  to  ite  peristalsis.     Hence  the  adviaabilitj 
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lS.782CaIories 

Clieekv  jivUii 

3,642  C«lorie» 

9.189      „ 

Bu»«r     „ 

8,063       „ 

7.S89      „ 

Milk 

3,178       ,. 

7.680      „ 

L«ff  of  mutton  jieldti , 
Sirlob  of  b«ef     „      . 

1,076       „ 

6.825      „ 

870       „ 

6,293       „ 
6,104       „ 

Cad^iuh               ',\      '. 

768       ,. 
ftStf       „ 

of  sclccting  foods  which  leare  a  considerable  residue  for  caees  of  conodpatioD, 
antl  of  tlioee  vrtiich  are  Tery  completelj  abeorbed  in  casee  of  diarrhuea.  A 
8liidy  of  the  table  wiU  be  of  assisUnc«  in  raaldng  siich  a  selection. 

{'^)  A  good  food  mu8t  not  onIy  eontain  a  high  pereentage  of  nutnents, 
aud  I«  eosilj  digested  and  wen  absorlied ;  it  must  aleo  be  cheap.  One 
uiaj*  iteBt  arrive  at  tho  relative  economic  value  of  a  food  by  cjilciilnting 
either  the  total  numlter  of  Caloriea  or  the  amount  of  biiilding  material 
obtained  iu  it  for  a  given  siini.  Thus  one  tinds,  proceediog  on  the  first 
pUn,  ihat  a  shilling'6  worth  of — 

Wh(<at  flour  yieldft         * 
OAtnieal  „ 

FoUtoeii  „ 

BflUM  ,, 

FfttMiUi<ork    „ 
Sugsr  „ 

MargmniM        ., 

If  Ihe  amount  of  proteid  obtained  be  taken  as  the  standard,  one  gets 
8uch  resMlte  ag  these : — 1  Ib.  of  proteid  in  peas  coste  7d. ,  oatmeal,  7jdL ; 
bread.  Is.  6d. ;  milk.  2b.  2a.  i  l>eef,  2r.  8ti. 

A  glance  at  the  tablea  will  ahow  that  both  as  regarda  the  total  numl>er 
of  Calories  )rielded  and  the  amount  of  btiilding  material  obtained,  the 
vegetable  fooda  are  very  superior  to  animal  producta.  Amougst  the 
cheapest  of  the  lutter  in  l>oth  resitects  are  cheeae  and  milk. 

It  nmst  be  clejirlj-  reali.sed  thnl  the  miixim  "  elieap  and  nasty  "  does  noi 
apply  to  foodfl.  High  priče  and  high  nutritive  value  are  not  8ynonymouB. 
The  priče  of  a  food  in  the  market  ia  dettirmined  moro  by  mich  oonaidera- 
tiomj  as  flavour  and  mrity  than  by  chemical  compoaition  or  dige8tibility. 
Thus  H  pound  of  cod  at  threepence  jields  just  as  much  nourishment  as  a 
aimilar  quantity  of  eole  at  eighteenpencc ;  and  oommon  arrowroot  at  four- 
pence  is  of  the  same  chemicliU  and  phy8iulogical  value  as  Bermuda  at  two 
shillinga. 

Animal  Foods 

1.  Afeal, — The  flesh  of  animalfi,  which  constitutes  meat,  confiiftts 
of  muacle  fibree  held  togcther  by  connective  tiasue.  The  Hbres  Tary 
in  lengtb  and  thicknesa  If  they  are  long  and  ooarse,  as  in  the  leg  of 
&  crab.  ihe  mcat  is  lesa  casily  digested  Ihan  when  the  fihres  are  »horler 
and  more  delicate,  as  in  the  hreast  of  a  uhicken.  The  tibree  eontain 
the  muacte  plasma,  or  "Juice"  of  the  uioat,  the  chief  ingredients  of  which 
are  water,  tho  proteid  called  myoBin,  a  certain  amount  of  ha-moglobin, 
certain  "  extmctive  "  bodies,  the  best  known  being  creatin,  and  some  mineruj 
Mlts.  chietly  eompcunda  of  potaanum  and  phoKphoric  acid.  lligor  morti»  is 
dno  to  clotting  of  the  myo8in,  and  meut  in  that  eoDdiliou  ia  tough.  Ity 
and  bv  acids  are  develoj^d  in  the  raeat  \vluch  softeu  the  iuyoMn,  and  the 
meat  oecomea  tonder  Again.  Meat  ahould,  therefore,  be  eaten  either  liefore 
rigor  moTtifl  haa  supervened  or  after  it  has  possed  off. 

The  oonnective  tiaaue  of  the  meat  conaista  of  the  substance  called 
"collagen,"  which  is  convertod  into  gelatine  by  boiling.  Th«  wnn»*clivo 
tiaiue  is  more  abundant  in  old  thun  in  young  animals,  and  the  tlcah  uf  the 
fonncr  riMpiiru  more  cooking  to  convert  tho  connoctive  tinu«  into  gelatine 
than  iluit  of  the  Uttcr  doea.  Kmbeddcd  iu  the  connective  tiiaue  is  a 
certain  amount  of  lat  In  iKnne  kinds  of  meat,  micb  os  pork,  the  fat  is 
abundant ;  in  others,  such  os  partridge  and  chicken.  it  is  almost  abnent.  I  n 
wrimming  birds,  sooh  ns  tbe  duok  and  gooao,  too,  tho  amount  of  fat  bctvfon 
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bhe  fibros  is  relalivelf  large.  Fat  ao  placed  tcnda  to  hinder  tho  access  of 
the  digeBtive  juiccs  lo  the  fibres,  and  impaira  thc  digestibilit}'  of  ibe  mciil. 
It  iB  weU  to  furbid  sucli  lueatB  to  llie  dy«peiJtic.  The  cheiniad  compositioi^ 
of  the  whole  of  the  meat  taken  together  is  approximately  this — 


W»W-. 

KItnnimDU« 
SUitiir. 

v*t. 

llln«n]  MKtUr. 

Lsaji  .... 

76 -5 

21 

1*5 

1 

Medluni 

78-0 

20'& 

6-5 

1 

Fftt     . 

fiS'0 

17 

29*0 

1 

It  wiU  be  ol>served  that  the  fatter  the  meat  the  poorer  it  is  in  water, 
Fat  and  water  are  to  a  lurgc  extent  mutuully  replaccable.  KoughIy  speak- 
ing,  three-fourths  of  ordinary  meat  consist  of  water.  Of  t!ie  nitrogenous 
matter,  ubout  1  per  cent  consistn  of  "  extractive8,"  and  2  to  3  \)QI  oent  of 
albumiuoids,  such  aa  collagen  ;  the  rest  conaista  of  proteid. 

The  objects  of  eooJkinff  meat  are  (1)  to  develop  ita  fUvour  ;  (3)  to  improve  itn 
appeorance  b>'  dcsti'oyiug  iti)  red  colouriiig  iimtl«!- ;  (Z)  to  stcrilUe  it  and  so  incrcftse 
it6  keeping  propertios,  and  diminish  tho  mk  of  itifoction  by  any  diseafie  germs  or 
fiaraidtes  which  it  uiay  contain.  The  principles  to  be  obsen'ed  in  carryiiig  out 
these  objeots  aro — (1)  to  hent  the  meat  to  a  temperature  sufficient  to  sterihse  it, 
and  defitroy  its  red  colouring  nmtter  uithout  over-coagulatiog  it«  proteid  ;  (2)  to 
convert  ali  the  coanectivo  tissmi  .-ui  far  as  possible  into  gelutine  ;  (3)  to  elJect  these 
chatiges  without  rcmoving  fmm  tJia  meat  any  of  tho  *'e3ctractive"  matter  towhich 
it  owes  its  flavour.  In  carr^'iug  uut  the  tirst  pririciple,  it  should  be  borne  in  mind 
that  the  red  colouring  matter  ot  meat  is  dostroyed,  and  tho  prot«id  coftgulat«d,  at 
a  temperature  of  170"  Fahr,  aiid  that  to  go  aljove  this  aimply  tenda  to  harden  t)»e 
meat  l)y  over  ccagulntion.  lu  sttiving  as  far  as  possible  to  convert  ali  tlie  con- 
nectivc  tissuo  itit*)  gclatine,  one  niust  rememljer  that  meat  is  a  Itod  condiictor,  and 
therefore  the  heat  siiould  be  applied  to  it  8lowiy,  and  given  plenty  of  tirne  to  act 
upou  the  collagen.  The  tliird  object  —  the  conservation  of  the  flavouring  in- 
gredients  of  the  meat— u  to  be  achieved  by  "sciUng  up  "the  meat  bya  urief 
exposuro  of  th«  surfaee  t*>  a  temijerature  suftieient  to  suddenly  coagulatc  ali  the 
superBcial  lavem  of  protoid,  anr)  so  prevent  the  sul)sequent  escape  of  thc 
exlractives.  The  methods  by  which  tliesc  principles*  are  snooe.'wfitlly  carried  out 
in  practice  are  descrilied  in  the  article  on  "  tnvalid  Cookery,''  but  it  may  be 
pointed  out  hoi-e  that  tliey  are  best  aLtained  by  heating  the  meat  (after  the 
prttliminary  acaling)  for  a  long  tirne  to  a  l«m|>erature  not  cxcecdiDg  170^  Fahr.,  and 
that  the  niethod  oi  stcwing  or  braising  is  more  in  aocord  with  correct  principles  of 
eookery  thnn  aiiv  other. 

The  digcstibitity  of  meat  is  not  improved  by  ativ  method  of  cooking.  Indeed, 
it  may  be  laid  down  as  a  general  rule,  to  wliich  tnere  are  few  e.Kcejitioua,  that 
cooking  diminishes  the  digestibility  of  aiiimal  fou<Uaud  increascs  thatof  vegetable 
products.  Tho  truth  of  this  as  regardu  meat  is  borno  out  by  the  folioving 
obBervatiuns  of  J  essen  : — 

3i  ota.  of  nw  beef  are  dieested  iu  2  hours. 

,,  linlf-IioiU-d  1)L'ri  UT  digestrfl  iu  2^  lioun. 

,,  nholt}'  Ituiled  boffut:  digcstvd  iu  3  honrs. 

,,  hslf-rooAted  boef  are  digMtod  in  3  hourB. 

„  vIioUj  routed  beef  are  digested  in  4  houra, 

„  ravr  inutton  «Tc  digc«ted  in  2  hoors. 

„  nw  vmI  *re  di^tod  in  2^  lioiin. 

„  ntr  pork  are  digsHted  in  3  Loura. 

Ab  !ia8  already  been  pointed  out,  meat  is  absorbed  in  the  intestine  verj' 
completoly,  only  al>out  5  per  cent  of  its  dry  matter  being  left  behind. 

Tlie  eiiac  of  digestion  of  ruw  meat  and  tho  BmaUneas  of  the  residue 
which  it  leaves  in  the  intestine  render  it  a  food  of  special  valuc  in  the 
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treatmeot  of  ccrlain  aflections  of  tho  stotnach  and  bowel6L  It  is  beet 
pi'cpareJ  hy  scmping  tlie  ti1>reB  avra}*  from  conacctive  tis»ue  vvhich  hokU 
thcm  togtaher  by  lucans  or  the  liack  of  a  knife.  The  pu]p  so  preparod  may 
either  be  aduiiiiifitered  in  tbe  form  of  a  aandvich,  or,  if  tliat  is  inadiniBsible, 
it  maj-  lw  Btiired  into  a  small  quautity  of  beef-tea.  Cclen*  salt  ia  a  useful 
liavourer.  Cakes  of  such  beef-pulp,  Iighlly  brovvned  on  the  surface,  fonu 
the  basis  of  Ihe  "  Salisburj  "  curc. 

The  composition  of  some  of  tbe  intemal  organa  of  aoimals  used  aa  food 
is  as  foUowa : — 


. 

Wat«: 

KlUOMIIOtU 

MŠUa-. 

ni. 

Kidney       . 

Ta -7 

!«■« 

4*8 

Livt?r 

n-a 

31  •« 

6-4 

Heart 

oa-« 

16-0 

20-1 

Lujig 

78-7 

161 

:i-j 

Sw«ctfaroul 

70-0 

28  0 

0'J 

Ttipo 

74-6 

lft-4 

8-J 

I 


Oving  to  their  dense  structuro,  kidney,  livcr,  and  heart  aro  diflicult  of 
digeetion.  The  Uings  contain  a  lurue  amoiint  of  indigesiible  elastic  tissue. 
Hlood  is  aiso  sometimee  used  aa  food.  but  it  contaios  only  18-23  per  cent  of 
soUds,  and  is  not  weU  absorbed.  The  presence  of  much  uucleo-proteid  in  aH 
of  the  a>N:ive  organs,  except  the  heart  and  thpe,  makea  it  prudeiit  far  the 
goutr  to  avoid  their  use,  st-eing  that  nucleo-proleid  is  a  »rjuruc  of  uric  acid. 

JdlitJi  ure  derivtd  from  geUtine  produced  by  U^iling  tbe  colbigeu  of 
connectire  tissue.  Voung  tiaaues.  f.^.  calves'  feet,  are  tbe  most  abundant 
source.  leioglass  is  a  pure  form  of  gelatine  derived  from  the  Bwim-blHdder 
of  Lbc  Bturgeon,  but  it  is  rather  cspenaive,  and  does  not  really  go  farther 
thttiL  ordinarj  gelatine.  Commerciai  geUtines  (rg.  Nelsons  or  Cox'8) are  as 
good  as  any  otner  for  feeding  the  aick.  The  uutritive  value  of  jelly  is  con- 
sidemblc.  Six  ouncca  (a  large  helpiug)  of  good  jelly  yieid8  lj|  oza.  of  aolids, 
of  which  about  one*hali*  is  gelatine,  the  rest  being  sugor.  Thia  must  be 
remembercd  in  ordchng  jellv  for  dlibetics.  Gelatine  being  the  best 
'*  proteid-sparer,"  jeUv  is  an  admirable  food  for  febrile  patienU. 

The  "extractivefl  of  meat  are  the  main  constitueut  of  aoupa  and  berf 
txtraeU.  Tlie  pIiyHiological  action  of  tlieee  ejctmctivos  mity  Im-  »tuted  tbus : — 
(1)  Tliey  yield  no  potential  energy,  and  are  therefore  not  food«.  (2)  Thev 
havo  no  power  of  increasing  lliu  rate  or  force  of  the  heart.  Their 
"  Htimuhitiug  "  cffoet  on  tbe  circubition  i«  to  Ije  uttributod  to  the  bot  vrater 
with  wmch  they  uro  Uken.  (.1)  It  isdoubtful  if  they  haveany  stimulating 
nction  on  tho  nervous  ayBtem,  but  they  appear  to  remove  tho  fftHng  of 
fatlguu.  (4)  Tbey  taste  and  smeli  agreeably,  and  are,  thereforv,  powciful 
aidit  to  digestioD  by  helping  to  call  forth  a  secrotion  of  gastnc  juioe. 
(5)  When  taken  in  excess  tbt'y  are  npt  to  excite  diarrba-a. 

Henoe  clear  soups,  wluch  oonKist  of  a  solutiou  of  tbv  estractivca,  have  no 
nutritivfl  Talue,  but  are  useful  at  the  begiiiniug  of  a  meul.  Tho  nune  iobj 
be  said  of  becf-tea  as  ordioarilf  preparcd.  Tlie  foUowiog  is  tho  lateet 
atuUfSU  of  Iiebig'a  extract  (Kemmench): — Wat«r,  18  per  oent;  pn^teids 
aod  geUtine,  30  per  cent ;  extractive8,  2b  per  cent ;  mineral  inatt«r,  20  per 
OOOt;  ether  cxtract,  7  por  ccdU 

It  will  beobeerved  that  it  contaiiu  a  oonaiderablo  amount  of  aoluble 
protoid.  but  as  a  teMpooaful  of  it  onty  weigba  5  grma.  it  can  nevor  be 
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taken  in  suffivieDt  quantity  to  be  of  real  value  as  a  food.  The  same  umy 
be  soid  of  thoae  prepurutiona,  e.g.  Bovril,  to  wMch  aome  of  the  ].Hnvdereii 
fibre  of  meat  haa  beea  addcd.  The  large  amouDt  of  Balta  which  beef 
eslTAots  coDtain  ia  of  very  doubtful  advaatage,  for  there  ia  do  proof  that 
the  deuiaud  for  salta  is  iucreased  in  ferers,  or  that  tho  mineral  uiatter  so 
eupplied  can  )>«  uiade  Hny  uee  of. 

Bfff  Juices  are  preparations  which  contain  the  coagidable  proteid  of 
meat.  The  laethod  of  making  niNv  beef  juice  is  deacrilied  elsevhere.  It 
usiially  coutaius  atiuul  5  {>er  ceut.  of  proteid.  Tlie  amount  in  coinrnerciul 
beef  juices  variea  from  20  per  cent  or  more  {f.g.  Vitalia)  to  con8idorably 
leaa  tban  5  i>er  uent  (e.g.  yaleutiue'8),  but  tlie  mujoi-ity  do  uot  contaiu  much 
more  coagulal)le  proteid  thau  the  home-madc  articlc.  The  large  amount  of 
extnu:tives  and  mineral  matter  in  the  commercial  juicea  is  a  poaitive  dis- 
advautage,  as  it  reudei-s  it  iiiiposHible  to  administer  them  in  any  cousiderable 
quiintity ;  for  tlmt  reason  houie-made  juice  is  to  be  preferred.  Beef  jiiice 
is  Bometimes  a  useful  articiu  of  diet  iu  dLarrhoea  (e8pecially  in  cliildren), 
but  it  is  ditllcuh  to  administer  nnyt]iing  like  an  adequate  eiipply 
uutrhaunt  in  that  form  alone. 

Fish. — There  are  two  classes  of  tish — fat  and  lean.  Lean  tish  is  sucl 
aa  cjontains  leas  thau  2  per  cent  of  fat  («.y.  šole,  flounder,  vvhitiag,  haddook, 
cod,  and  trout).  Of  the  fat  Kshes,  muUet,  halibut,  and  mackerel  contain 
from  2-5  per  cent  of  fat ;  the  aahnou,  lurbot,  herriug,  and  eel  contain  more 
than  r>  (>er  oent.  The  tat  fislies  are  about  equal  in  uutritive  value  to  a 
similar  wcight  of  moderately  fat  beef;  the  lean  fishea  are  poorer  in 
nutrieuts  thau  beef,  and  contaiu  relatively  more  water  and  gelutiue.  Ali 
fish  is  poorer  iu  "  cxtractivcs "  than  meat,  and  for  this  reason  tish  is  a 
less  sliiuulatiug  form  of  food  than  meat,  aud  ia  sometimes  preferublc  to 
the  Irttter  in  some  diseases,  e.fj.  epilep8y.  Lean  tish  is  uaually  easily  digeated 
owing  to  the  shortness  of  its  fibres  and  the  absence  of  fat ;  for  this  reason 
it  is  Huited  to  invalida.  Fat  fish  is  diSicult  to  digest,  aud  the  oii  iu  it  is 
apt  to  become  rancid  aud  irritate  the  atouiach.  It  should  be  avoided 
by  dy8peptica.  The  belief  that  fish  oontaina  much  phoaphorus,  and  is,  tliere- 
fore,  peculiarly  siiited  to  lirain  workers  is  entirely  unfounded. 

Allied  to  lish  ure  lobsters,  craba,  and  oystei'a.     Theae  have  the  following 
compoaition : — 


LolMlcr  uid  Oni). 


NitrDg«nou»  matter 

Fat     . 
Water 


FU»h,  Body. 

1917  12-U 

1-17  1-14 

7fl-6  84-31 


Oyttar. 


N)trog«uou8  inattcr  .        .                 .  S'2 

Fat 1-2 

Carbobjdrate 8 '7 

Aab 2  0 

Water 80-9 


The  coaraenesa  of  the  muscle  fibrea  in  the  fleah  of  tlie  lobster  and  crab 
makes  the  limbs  of  thoac  animals  very  difficult  of  digestion.  Raw  oy8ter8 
are  ea8ily  digeated,  but  of  low  uutritive  value  owiiig  to  the  high  percentage  of 
water.  The  naturo  of  the  carbohydi-ate  material  \vliich  they contaiu  iadoubtful . 

Milk  anu  its  Products. — Cow'a  milk  liaa  the  foUovving  approaimate 
oompositiou : — 

Water 87-88  por  cant 

Proteid 2-3  ,, 

Fat HH  n 

S«gar 4-5  ,, 

Miii«tal  matC£r 0*7  „ 


It  fluctuates  so  gr«atly  in  compoaibion.  however,  that  one  doea  not  koow 
vrithln  30  per  cent  how  mucb  nourishment  he  is  ordering  in  prcscribing  a 
given  quautiLy  of  niilk  to  a  patieut  djuly.  Fat  is  the  most  variublti 
element  of  ali.  and  is  u8uaUy  takeu  as  the  criterion  by  vrhicb  to  judge 
milk.     Ci(xxl  milk  sbould  contiiin  4  per  ueut. 

The  pi-otcids  of  uiilk  are  caseinogen  and  taotalbumiu,  there  being  about 
ono  jNirL  of  tho  fornier  to  sevon  of  tho  lutter  in  tho  milk  of  the  oow. 
Caseiuogen  is  a  ikseudo-nucleoalbuimn.  It  yield8  no  uric  acid  bodies,  and 
no  Bugar  on  hydroIyfli8.  Thia  gives  it  a  special  value  in  gout  and  diabetes. 
Pore  cuseinogeu  is  qow  prepared  in  tbe  form  of  a  fiour  (by  the  iVotene 
Co.),  and  used  in  the  preparation  of  diabetic  bread  and  bificuibs.  "  Nutrose  " 
is  caseino^n  reudered  soluble  by  being  combined  with  soda. 

The  sugar  of  milk  or  lactoee  has  the  ad^'aDtage  of  not  being  vcry  ewoet. 
It  may  tims  \)e  added  to  milk  and  othor  liqiiid8,  e.ff.  lemonade,  to  increase 
their  uutritive  value.  Such  ad^lition  is  useful  in  the  čase  of  patients 
who  are  suHering  from  acute  disease  and  are  unable  to  8walIow  large 
quantitie3  of  nourishment.  It  is  not  fermented  by  yeast8,  and  may,  there- 
fore.  I>e  of  use  in  cases  of  dilated  stomiich,  but  is  roadily  changed  into 
laotic  iioid  by  certaiu  niicro-organisms,  and  in  that  form  is  a  common  oause 
of  diarrha^a  in  infancv. 

The  ohief  mineral  matter  in  milk  is  calcium,  one  Utre  of  it  containin^ 
about  a  grarame  and  a  half  of  Ume.  Some  of  the  calciam  is  combined 
with  citric  acid,  the  rest  oocurs  as  phoepbato.  Milk  oontaias  Tery  Uttle 
iron,  four  or  tire  pints  being  required  to  yield  tbe  amount  of  iron  (10 
milli^nrammes)  required  ilaily. 

TJke  )^'erms  which  are  so  apt  to  1»  contained  in  milk  can  most  easilT 
bo  killed  l>y  boiUng.  Pasteuriaation — which  conaists  in  keeping  tho  milk 
at  a  temperature  of  70^  CenL  for  t>veuty  minutes  —  is  suthcient  to  kiU 
most  disease  germs,  but  does  not  destroy  aH  spores  nor  the  lactic-acid  pro- 
duoing  liacterio.  H  has  the  odvantage  of  not  afTecting  the  taste  of  the 
milk.  It  may  be  carried  out  bj  placing  the  milk  in  stoppered  bottles, 
and  setting  these  in  u  deep  sauceiMin  of  water  heated  to  the  Qecessaiy 
lenii»eralure. 

Tbe  dirjatihilitif  of  milk  is  iuterfered  with  by  the  dense  dot  which  it 
forms  in  tho  stomach.  Tlie  deDBity  of  the  clot  depends  on  (1)  the  omouut 
of  the  casein ;  (2)  the  dvgree  of  acidity  of  the  stomach  contcnta ;  (3)  the 
aoantitr  of  Ume  s&lts  present.  AU  of  these  factoru  have  tlieir  intlucnce 
kasened  by  dilution.  Water  may  be  employed  for  the  pnrtjose,  but  barley- 
water  or  bme-water  ure  betler.  The  fornier  acts  mechameally  by  entaogUng 
ihe  ]>articles  of  casein.  Ijme-waber  seems  to  have  a  speciHc  power  of 
preventing  clotting  apart  from  its  alkaUnity.  One  part  to  two  of  milk 
is  sulticient  to  ensure  a  loose  clot. 

A  pint  of  raw  milk  remains  about  3^  bours  in  the  stomach,  iour  or 

tumed  milk  about  3  hours,  uud  boUed  milk  about  4  hours. 

Milk  is  not  very  co]npletcly  absorbed.  When  it  constitutes  tbe  fM)lc 
diet  only  about  90  per  cent  of  its  potential  energy  is  reaUy  av&ilable. 
Thufl  it  leaves  a  larger  rc«iduo  in  the  intestine  than  niany  othcr  fnods 
(seo  Table  I L  p.  52*A  Childron  ubsorb  it  l>etter  than  adulto.  Boiled  milk  is 
not  qu\ie  so  weU  abeorbed  m  row.  Tho  nutritiro  value  of  milk  is  bigh» 
tiut  Hlxiut  9  pint«  of  it  would  t>e  ref^uiretl  (laily  by  a  man  dning  mt^eriit«} 
work.  4-G  pintR,  liowever,  aro  Huthciont  to  maintaiu  the  nutrition  of  a 
•ick  |M*rHiiii  lying  in  lied.  It  contaiiiK  too  mucb  \valcrnnd  too  much  prol«id 
and  tat  in  projx)rtiou  to  ita  carbohydrate,  and  is  too  ox]«usive  tu  Jiiatil^  one 
ifl  regarding  it  as  a  (»rfect  food. 
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Cream  contains  relatively  much  more  fat  than  milk,  but  the  actual 
amount  varies  greatly  from  12  or  15  per  cent  in  ordiiiary  cream,  up  to  40 
per  cent  or  more  in  thick  or  Bepuuted  cream.  It  contains  as  much  sngar 
and  proteid  as  a  similar  quantity  of  milk. 

Butter  has  about  80  per  cent  of  fat  and  a  small  amount  of  proteid,  the 
remainder  being  water.  Margarine,  which  is  made  from  the  more  oily  con- 
stituents  of  annnal  fat,  bas  Urnost  the  same  chemical  compoaition,  and  is 
practically  equal  to  butter  in  nutritive  value. 

Koumiss  is  produced  from  mare'B  inillf  by  a  combined  lactic  and  vinous 
fermentation. 

Kephir  is  a  similar  product  prepared  from  the  milk  of  the  cow.  In 
both  the  caseinogen  is  thrown  down  in  a  finel^r  flocculent,  and  therefore 
easilj  digested.  form,  and  is  also  partly  peptonised ;  most  of  the  sugar  is 
converted  into  lactic  acid,  and  a  amall  amount  of  alcohol  and  a  large  pro- 
portion  of  carbonic  acid  gas  produced.  Three  and  a  half  quarts  (a  dailj 
aUowance)  of  koumiss  jield  140  gms.  of  proteid,  80  of  fat,  and  140  of  sugar, 
with  a  combined  fuel  value  of  1918  Calories.  These  preparations  present 
milk  in  its  moet  easilj  digested  form,  and  owing  to  the  destruction  of  much 
of  the  lactose,  are  better  in  some  cases  of  diabetes  than  ordinarj  milk. 

Chuse  consists  of  the  casein  and  fat  of  milk,  modified  by  the  growth  in 
it  of  various  micro-organisms,  to  the  bye-product8  produced  by  which  the 
different  varieties  of  cheese  owe  their  distinctive  flavour.  The  compoaition 
of  the  common  cheeses  is  shown  in  the  foUowing  table : — 

CoMPOsiTioN  OF  Cheeses* 


Cheeae. 


American 

Cunembert 

Cheddar 

Cheshire 

Creun  . 

Dutch   . 

Gloacester 

Gorgonzola 

Oruy6re 

Parmesan 

Roguefort 

Stilton  . 


W«ter. 


26*9 
48-6 
81-8 
38-2 
820 
82-9 
81*9 
89-2 
84-1 
80-0 
2B-1 
27 'fi 


Proteid. 


Fat       Anh. 


32-9 
21-0 
83-4 
29-4 
8-6 
80-8 
867 
25-9 
81-5 
48-8 
34-8 
33-9 


81 

217 

26-8 

307 

85-9 

17-8 

247 

26-9 

28  2 

16-5 

81-5 

88-9 


4-5 
4-4 
3-9 
4-3 
1-5 
6-3 
4-4 
47 
4-0 
5-9 
6-5 
3*1 


AverageCost 
per  Ib. 


8.  d, 

O     6 

7d.  each. 

O     9^ 

O    H 


7 

H 

9 


O  10 

0  11} 

1  14 
1    2 


RMlCofltor 

ofllb. 
Nutrimant. 


«.    d. 

O    8i 


H 

2 
2 


0  lOJ 

1  2 


3 
3 

41 

6 

7 


^  These  figares  are  conatructed  by  taking  the  trertgea  of  the  aiialyses  coUected  by  Pearmaln  and 
Hoor.     Pricea  are  tbose  of  the  stores. 

Cheese  is  a  condensed  and  cheap  form  of  animal  food  of  high  nutritive 
value,  and  BpeoiaUy  adapted  to  supplement  deficiency  of  proteid  in  the  diet. 
Its  density  and  richnesa  in  fat,  however,  render  it  diflicult  of  digestion. 
This  difficulty  is  best  overcome  by  dissolving  the  cheese  and  then  niixing  it 
with  some  cereal  food,  e.g.  macaroni.  Solution  can  easily  be  brought  about 
by  adding  to  every  quarter  pound  of  the  grated  cheese  as  much  bicarbonate 
of  potash  as  will  lie  on  a  threepenny  piece  and  stirring  the  whoIe  with  a 
little  warm  water  or  milk.  The  absorption  of  cheese  in  the  intestine  is  fully 
equal  to  that  of  meat. 

Eggs. — An  ordinarv  hen*a  egg  we^hs  about  2  ounces,  of  whiGh  about  12 
per  cent  consists  of  shell,  58  per  cent  of  white,  and  30  per  cent  of  yolk.    Tb€ 
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shell  consista  of  carbonate  of  Ume.    The  whit6  and  ^olk  bavc  the  followiiig 
composition : — 


WM«r. 

ProtetiL 

m. 

Aah. 

867 

12« 
IftS 

0-25 

a  1-75 

0-59 
1-0» 

Whil«. 

Volk    .... 

The  nhite  coneisto  of  a  solution  of  varions  proteids,  the  cLief  of  vrhich  is 
^^^gg  alhumin.     Some,  at  leaat,  of  the«6  yield  a  reducing  sugnr  on  hjdroljBis. 

The  yolk  contains  a  large  amount  of  emulsitied  fat  and  a  couaiderable  pro- 
portion  of  Iccithin.  It  contains  alao  other  organic  compounds  of  phosphorus, 
amongst  tliem  a  uucleo-proteid  and  an  oi^nic  compound  of  iron.  Indeed, 
yolk  of  egg  ia  one  of  the  hchest  food  »ourceB  of  iron  that  we  poflBee&  The 
fact  that  it  contains  so  much  fat  and  oi^aaic  phospliorus  seems  to  make  yolk 
of  ega  of  peculiar  use  to  growing  animals,  and  esplains  it4  ralue  in  the  diet 
of  chudren. 

ExperinientB  on  their  digestibilitjr  have  shovm  that  two  lightly-boiled 
egga  remain  in  the  atomach  about  1  j  houia.  If  taken  raw  they  rouiain  rather 
longer,  and  raw  eggs  aro  not  really  more  digcstible  tban  those  which  have 
beea  lightly  cooked.  Hard-boiled  ^gs  reuiaiu  about  three  houra.  The 
abeorption  of  eggi  in  the  inteatine  is  very  complete,  only  about  5  per  cent  of 
raaidue  being  1^     Hence  eggs  maj  be  safely  ordered  in  diarrfatea. 

Tho  nutzitive  value  of  one  egg  i8equal  to  that  of  about  half  a  tumbledul 
of  milk.  The  potential  energy  yielded  ainounts  to  70  Caloriea.  Twenty  eggs 
are  requiied  to  Bupply  the  amount  of  prot«id  requirGd  daily. 


Vegktable  Foods 

The  vegetable  foods  are  distingnished  &om  animal  foods  mainly  hy 
oantaining  much  more  carbohydrate  and  conaiderablj  lees  proteid.  The 
oarbobjdrat«  is  chiefly  iu  the  form  of  starcli,  altbough  some  vegetable  foods, 
f.ff.  fruite,  contain  sugar  iustead.  The  proteids  met  with  belong  mo9tIy  to 
the  gtobulin  class,  and  contain  less  car^H>u  aud  more  nitrogen  3ian  animal 
proteids,  which  is  aaid  to  give  them  a  lovor  nutritive  value.  The  comparativo 
poverty  of  v^table  foods  in  proteid  renders  it  diflioult  to  obtain  a  suflicieut 
»upply  of  nitrogen  from  them  slone  unlesa  a  large  quantity  is  eaten.  and  the 
oonsumptioa  of  vegetable  Tooda  iu  <iuautity  is  inconvenient  owingto  their  bulk. 
This  buikjness  is  due  to  the  fact  thut  most  vegetable  foods  contain  much 
oelluloee  and  much  water,  for  even  the  dry  vegetable  foods,  e.ff.  the  cereals 
and  pulaes,  take  up  much  water  in  procesa  of  being  cooked.  Hence  the 
pure  ve^torian  hns  to  choose  belween  living  on  a  minimum  of  proteid  or 
coDsuming  such  a  bulk  of  food  as  ttirows  a  considcrablc  strain  on  the  atomach 
and  bcnveU.  The  adoption  of  the  funner  att^tniative  aeems  to  diminish  one'B 
•oe^gji  aa  distinct  from  muscular  strength,  and  to  lower  one*8  p>)Wt'r  of 
reristanoe  to  disease ;  while  the  latter  oourse  is  apt  to  culminate  in  dinorilent 
of  digestion.  Tite  diaidvantages  of  a  purely  vei^tablo  diet  are  increased  hv 
the  iiuibiUty  of  the  inteetines  to  abeorb  lai^^ijuantitiosof  vegetable  proteia, 
u  already  pointed  oub,  nnleaa  preaented  m  very  special  forma.  On  the 
other  hand,  their  compar&tive  povertj  in  nitrof^on  adupts  tho  vegetable  foods 
for  nac  in  chrunic  rcool  diasMe  and  in  gout,  while  thtfir  bulkinem  is  of  vmlue 
in  habitual  oonstijuUion  by  stimulating  peristalRifi,  and  in  obeaitv  by  aSbrdiiig 
a  niMT^^ti^  of  amiutity  with  a  minimum  of  nutritive  materiaL 
The  vegetable  foods  may  be  divided  intv>  the  followiug  classes: — 
1.  CtrSiU. — The  compoeition  of  the  most  gencrally  used  of  theae  ia  as 
fblkyws: — 


vou  n 
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COMPOSITION  OF  CKRKALS^ 


Wat«r. 


Proteld. 


nt 


Cftrbo- 
bjrdntcs. 

CaUuIom. 

Hin«m 
JIktter. 

71-2 

2-2 

!•» 

69-1 

12-0 

S -5 

68*6 

1-8 

2-1 

69-6 

8-8 

2-4 

72-8 

21 

2*1 

68-0 

2-0 

1-5 

68-1 

9-0 

4  0 

76-8 

1-0 

10 

79-4 

0-4 

0-5 

S8-3 

2-9 

2-2 

61-3 

111 

2-2 

Wheat 
Oats . 

„      (hulled)    . 
B&rley 
Rye  . 
Mftue 
Eioe  (unhuUed) 

„     (hulled)     . 

,,    (poliahed) . 
KUlet 
Bnckwheat 


120 
10-0 
6-9 
12-8 
11-0 
12-6 
10-5 
12-0 
12-4 
12-3 
13  0 


11-0 

10-9 

13-0 

10-1 

10-2 

9-7 

6-8 

7-2 

6-9 

10-4 

10-2 


1-7 
4-5 
8-1 
1-9 
2-8 
6-4 
1-6 
2-0 
0-4 
8-9 
2*2 


^  lil«  table  reprasenta  ihe  composition  of  the  careals  ia  tbeir  crade  form.  The  fignres  an  com- 
piled  trom  a  vart  namber  of  analjses,  the  data  coatained  in  the  report  on  the  composition  of  the 
cereals  ethibited  at  the  Colombian  Eiposition  being  freel^  nted  (U.S.  Boli.  45).  The  proteid  has 
been  calcnlated  from  the  nitrogen«  asing  the  fisctor  6*7  for  ali  except  barlej,  maize,  and  bQckwheat, 
wbeTe  the  factor  6  wa8  einpIoyed. 


Composition  of  Peoducts  Debivkd  from  Cereals 


WKt«r. 

Proteld. 

F^t 

Carbo- 
hrdntea. 

Celluloae. 

Mineiml 

Uattcr. 

'WheatMeal 

12-1 

12-9 

1-9 

70*3 

1-6 

1-2 

Fine  Wheat  Flour 

130 

9-5 

0-8 

76-8 

0-7 

0-7 

Oatmeal 

7-2 

14-2 

7-3 

65-9 

3*5 

1-9 

EoUed  Oats     . 

7-2 

15-4 

7-2 

64-8 

8-6 

1-9 

Bsrley  Meal    . 

11-9 

10-0 

2-2 

71-6 

1*8 

2-6 

Fearl  Barley  . 

12-7 

7-4 

1-2 

76-7 

0-8 

1-2 

Coarse  Rye  Flour 

11-4 

16-3 

2-1 

66-7 

2-8 

2-2 

Finest        „ 

11-2 

6-7 

0*9 

80-0 

0-8 

0-4 

Gorn  Meal 

11-4 

8-6 

4-6 

72-8 

1-4 

1-3 

»        ..     (fine) 

12-6 

6*8 

1-3 

78-0 

0-8 

0-6 

6uckwheat  Flour 

14  0 

7-1 

1-2 

76-9 

0-6 

1-2 

Bizine  (flsked  rice) 

11*7 

7-9 

0-5 

79-6 

0-4 

Of  these  wheat  is  mainly  used  in  Europe>  maize  in  America,  and  rice  in 
the  East.  Maize  is  superior  to  vrheat  in  fattj  material,  wbile  rice  it 
characterised  by  its  small  proportion  of  both  proteid  and  fat  Oats  are 
about  equal  to  maize  in  fat  and  superior  to  wheat  in  proteid,  and  rank  ai 
the  most  nutritive  of  ali  cereais.  A  plateful  of  porridge  ia  equal  in  nutritivi 
value  to  three  slices  of  bread.  The  chief  product  of  wheat  is,  of  coutw 
bread.  The  following  is  the  average  composition  of  white  and  whole  mea 
bread  reapectively : — 


Whlte. 

Whole  meal. 

"VVater  .... 

39 

46 

Proteid 

6-5 

6-3 

Fat        .        . 

1 

1*2 

Carbohvdrates 
Mineral  matter 

51-5 

45*3 

1 

1-2 

The  greater  moistnees  of  whole  meal  bread  causes  it  to  be  hardly  at  i 
superior  to  white  bread  chemically,  while  phyaiologically  it  is  found  to  ' 
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not  80  well  abaorbcd.  It  is  thcrefore  on  no  aooouot  to  bc  preferred  to  white 
brttid  for  ordmary  uae,  thougb  it  is  of  value  in  cases  of  constipntion.  On  the 
other  hand,  breads  such  as  Hovis,  which  contain  a  large  proportion  of  wheat 
ijerm,  are  peciiliiirlj  rich  in  proteid,  of  which  they  may  coutain  as  much  as 
9  per  cent. 

Biacuitfi,  being  almoet  free  from  water,  are  raore  nourishing  than  bread, 
three  pounda  of  the  formcr  being  equal  to  five  pounds  of  the  latter.  They 
are  aiso  Tcry  eamlj  digested. 

SejncHnn  is  prepared  from  the  central  part«  of  hard  wheat.  It  containa 
106  per  cent  proteid. 

Macaroni  and  vermkdli,  ^ich  are  prepared  from  good  wheat  flour 
hy  miaing  into  dough  and  thcn  dr)ing,  have  u  sunilar  composition. 

Ifomintf  consiaCs  of  split  niaize  and  resemblee  the  latter  in  ite  con- 
stituents,  but  bas  only  ^  per  cent  of  fat  Cornflour  consists  of  practically 
pure  etarch  prepared  from  maizc. 

2.  The  PuUf4  have  the  foUowing  composition : — 


COMTOSITION   OP  PUL8K3 
{From  tke  Means  of  many  Analyaes) 


WM«r. 

ProMd. 

OtrbohrdntM. 

ru. 

OvUuloM. 

UlMnl 
Itotur. 

Oreeo  Peu       .... 

78-1 

40 

160 

0-& 

0-6 

09 

Driod     „         .... 

18-0 

21-0 

56-4 

1-8 

6-0 

2-6 

117 

33 -3 

58-4 

2-0 

2*0 

27 

Hane  B««b«  (drj)    . 

181 

25-6 

60-9 

17 

6 -S 

8  8 

BrMd  or  Wind«>r  Bmhb  (dry) . 

8-4 

M*4 

66-e 

2  0 

1-0 

8-0 

Fnndi  Bauu  {Hvieots  Vort«} . 

se-& 

1-5 

7  3 

0-1 

0-6 

07 

HAriooU  (H.  BUnca) 

117 

33-0 

65-8 

2-8 

4-0 

8-2 

7«'« 

4-4 

20-8 

0-6 

... 

07 

{Aitd  CvUuloM) 

Scu-let  Rnnoon  (stamd) 

91'12 

17 

87 

0-8 

2-8 

0-3 

Soj  B«ub        .... 

no 

82-9 

M  7 

la-i 

4-4 

4-9 

„    Bean  Flour 

9-8 

89-6 

28  2 

187 

4*0 

6-8 

PM-Nnti 

fl-3 

21  0 

17*0 

44-a 

4-& 

l-^ 

They  are  richer  in  nitrogen  than  ftny  other  vottetable  foods.  This  they 
owe  to  the  presence  of  a  vcgetable  ])roteid  caUed  legtiiiiin  or  vegt^table 
caaein.  Legumin  forma  inaolublc  compounds  with  limo  tuilts,  which  is  the 
ezpUaation  of  the  advantage  of  cofjking  the  piilaes  in  soft  water. 

The  pulses  are  Bouiewhat  dithcult  of  digestion  in  the  stomach,  and  are 
apt  to  produce  a  feeling  of  repletiou,  eveu  in  emall  amounta  In  the 
inteatine  they  are  proue  to  excite  flatulence  owing  to  tlieir  richneas  in 
•ulphur.  Leotila  have  least  teDdcncy  in  thia  direction.  As  a  group  the 
pulaee  are  weU  absiorbed  provided  they  be  giveu  iu  a  stute  of  fine  division. 

Soy  beans  and  pea-nuts  are  laTgely  uaed  in  the  preparation  of  diabetic 
fooda  owing  to  their  povertv  in  carMhjdntca  The  prc^ration  Kevaicnta 
Arabica  conmata  mainly  of  £gyp\ian  Icntil  flour. 

3.  Tbe  r<toU  and  tuh€r$  coDsiat  QhieHy  of  starch.  as  the  foUowiDg  tabk 
■how8: — 
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COMPOSinON  OP  ROOTS  AND  TUBERS 


W»t«r. 

Prateid. 

Gubo 
hjdntes. 

F»t' 

nbro. 

Aah. 

Kztne- 
Urm. 

76-7 

1-2 

19-1 

0  1 

0-6 

0-9 

1*4 

,,         (boUed  in  skia) 

78-8 

... 

... 

••• 

... 

••■ 

C&rrota 

8-6 

0-6 

10-1 

0-8 

1-5 

0*9 

1-0 

„          (ooolced) 

93*4 

0-63 

8  39 

0-17 

1-8 

0-14 

... 

Tnrnips 

90-8 

0-9 

5-0 

0-15 

1-8 

0-8 

1*1 

„          (cooked) 

97-25 

0-32 

0-66 

0-06 

1-2 

0-S3 

... 

BadisheB 

90-8 

1-4 

4-6 

01 

... 

0-7 

... 

Beetroots 

83-g 

0-6 

11-0* 

0-1 

8-0 

0-9 

1-0 

„          (cooked) 

94-8 

0-44 

2-83 

0-06 

1-3 

0-8 

..• 

Faranipa 

80-1 

1-4 

14-1 

1-0 

2-1 

1-3 

... 

,,          (oooked) 

97-28 

0-22 

1-46 

0-29 

072 

0-12 

... 

Artichokes   . 

79-8 

2-8 

14-6 

0-S 

2-0 

1-0 

... 

,,          (oooked) 

91-6 

1-8 

4-6 

0-08 

0-9 

0-61 

Onionfi . 

89-1 

1-6 

68 

0-8 

2-0 

0-6 

..I 

Sveet  Potatoes     . 

72-9 

1-6 

22-6 

0-5 

1-8 

0-7 

Yam8   . 

79-6 

2-2 

16-3 

0-6 

0-9 

1-6 

'  10  per  cent  of  Sugar, 

Of  the  amall  amount  of  nitrogenous  material  which  they  do  contain 
a  large  proportion  is  in  the  form  of  amido-bodies  of  little  or  no  nutritive 

COMPOSITION   OF  VeGETABLES 


W»t«r. 

Nitro- 

geDOOB 

&ttar.i 

Fat 

Carbo- 
tay<lnt«i. 

Mineral 
Matter, 

Cellolose. 

Pael  Talue 
parlb. 

CalB. 

Cabbage      .... 

80-6 

1-8 

0-4 

6-8 

1*3 

1-1 

166 

,,       (cooked 

97-4 

0  6 

0-1 

0-4 

0  18 

1-3 

Cauliflower  (head) 

90-7 

2-2 

0-4 

4-7 

0-8 

1-2 

175 

Sea  Kale      .... 

93-3 

1-4 

3-8 

0*6 

0-9 

... 

„       (cooked) 

97-95 

0-4 

0-07 

0-3 

0-2 

1-1 

... 

Spinach       .... 
Vegetable  MaiTow 

90-6 

2-5 

0-5 

3-8 

1*7 

0*9 

120 

94-8 

0-6 

0-2 

2-6 

0*5 

1*8 

„             ,,       {cooked) 

99-17 

0-09 

0  04 

0-2 

0-05 

0-37 

Brussels  Sprouts 

93-7 

1-5 

0-1 

3-4 

1-3 

95 

Tomatoes    .... 

91-9 

1-3 

0-2 

6-0 

0-7 

1-1 

105 

„        (cooked) 

94  07 

10 

0-2 

01 

0-76 

1-5 

... 

Oreeus         .... 

82-9 

3-8 

0-9 

8-9 

3-5 

275 

'Lettuce       .        .        .        . 

94  1 

1-4 

0-4 

2-6 

1*0 

0-6 

106 

,,        (cooked) 

97-2 

0-5 

0  16 

0-6 

0-4 

0-9 

Leeks          .... 

91-8 

1-2 

0-5 

5-8 

0-7 

150 

Oelery         .... 

93-4 

1-4 

0  1 

3-3 

0-9 

0-9 

86 

„      (cooked 

97  0 

0-3 

0-06 

0*8 

0-6 

1-0 

Tumip-Cabbage  . 

87-1 

2-6 

0-2 

7*1 

1-5 

1-3 

146 

Bhubarb     .        .        .         . 

94-6 

0-7 

0-7 

2-3 

0-6 

11 

105 

Macedoiue  (tinned)      . 

93-1 

1-4 

4-B 

1-0 

110 

Watercres8 

93-1 

0-7 

0-5 

3-7 

1-3 

0-7 

Cucumber    .... 

95-9 

0-8 

0-1 

2-1 

0-4 

0-6 

70 

„          (cooked) 

97-4 

0-5 

0  02 

0-7 

0-2 

0-9 

Asparagus  .... 
Saluif/  (cooked)  . 

91-7 

2-2 

0-2 

2-9 

0-9 

2-1 

110 

87-2 

1-2 

0-08 

90 

0*3 

2-2 

£ndive3       .        .        .        . 

94-0 

1-0 

3-0 

0-8 

0-6 

Savoya         .         .         .         , 

87-0 

3-3 

0-7 

6  0 

1*6 

1*2 

Red  Cabbage 

90-0 

1-8 

019 

6-8 

0-7 

1-2 

... 

Sauerkraut 

86-3 

1-5 

0-8 

4-4 

7-0 

... 

... 

*  Probabljr  0Ql7  about  a  half  of  the  nitrogenous  matter  conauts  of  proteid. 


» 


Tolue.  Hence  thej  are  too  poor  both  in  proteid  and  in  fat  to  be  fitted  to 
conBtitut«  the  tnalu  parb  of  anj  dieU 

It  is  worth  remembehng  that  potatoea  contaiu  conaiderabl)'  less  starch 
than  bread,  and  may  coDaequentl7  be  aUowed  in  larger  proportiou  thao  the 
latter  to  casea  of  mild  diabetes, 

Tapioca,  sago,  and  arrot&root  are  ali  preparationa  oontointng  about  88 
per  cent  of  etarch,  and  prac.tically  no  nitrogen.  Alone  they  are  of  limited 
natritire  value,  but  are  usefu!  additions  to  foods.  such  as  milk.  which  are 
iricher  in  proteid.  Thej  raok  amongBt  the  most  completely  absorbed  of  aH 
foods,  whieh  justifies  their  emplojrment  in  casea  of  diarrhoea. 

4.  Green  vegetahles  are  of  very  low  uutritive  value,  as  is  borne  out  by 
the  foregoiog  tablo  ropresenting  their  oompositioD. 

They  owe  their  chiof  importance  as  rogular  articlea  of  diet  to  the 
alkaline  salts,  eap0cially  of  potaah.  which  they  contain.  Theae  are  eicreted 
in  the  form  of  carbountes  io  the  urine,  and  for  that  reasou  gre>en  vegetabtes 
Bhould  be  froely  consumed  by  patients  with  a  teudenC7  to  graveL  Their 
richneas  in  cellulose  makes  them  difficult  of  dige&tion,  but  useful  as  sup- 


COMPOSmON  OF 

[^Ruira 

Wftt«r- 

FroUid. 

EUkt 
BicLract. 

bjdntM. 

Ailt. 

ClUlllOM. 

AcUa. 

Applaa       .... 

82 -S 

0-4 

0-6 

la-B 

0-4 

27 

1*0 

.,     (dritd)    . 

SO '2 

1-4 

8-0 

57-8 

1-8 

Pean         .... 

B3'9 

0-4 

0-0 

11-6 

0'4 

3-i 

6-i 

Aprieota     .... 

86-0 

1-1 

1 

IS'4 

0-6 

... 

FMohM     .... 

88-a 

0-6 

0-3 

6-8 

0-8 

8-4 

6-7 

Ontngagu 

80-8 

0-4 

... 

14-4 

0-8 

4-1 

.■■ 

FlVBU           .... 

78-4 

l-O 

! 

30-1 

[ud  Ccllu- 

Iom) 

0-6 

1 

! 

NootartBM 

83*9 

0-8 

t 

16*9 

0-8 

•  ■  p 

... 

CiMrriM     .... 

84  0 

0-8 

0-8 

10-0 

0-8 

a -8 

... 

OooaebeTTi«! 

66-0 

0-4 

B*9 

0-6 

37 

1-6 

CnmnU   (»d,   btack   Mtd 

wliiU)    ,        .        . 

80*3 

0-4 

... 

7 '9 

0'5 

4 '8 

1-4 

Stnwb«rTiu 

89-1 

1-0 

0-5 

6-3 

07 

3*8 

... 

Whortl«berriM     (  3  BU«- 

bnriM  ar  Bilberriiii) 

83-4 

0-7 

S-0 

IS-fi 

0*4 

... 

BUdcbairUi 

88-9 

0-9 

8-1 

7'6 

0-8 

... 

RupbarriM 

88-8 

1-0 

1 

188 

0-8 

... 

••■ 

Cnubsrrt««                       . 

88 -S 

0-0 

0-7 

101 

0-2 

... 

... 

OnpM       .... 

79-0 

1-0 

10 

18-0 

0-6 

2'5 

Mdnui       .... 

89-8 

07 

0-8 

8-8 

0-8 

... 

WAUrll«loiu    . 

93*9 

0-3 

0  1 

8-5 

0-8 

... 

... 

Bnfinnat     .... 

74-0 

1-fi 

07 

SI -9 

0-9 

0-2 

... 

OnuigM      .... 

88-7 

0-0 

0-8 

»7 

o-e 

1*6 

qtlUltitiM 

Lmbom     .... 

89-8 

1-0 

0-9 

8-S 

0-6 

•>. 

... 

FISMpptM 

89*8 

0-4 

0-a 

97 

0-a 

... 

... 

D>tM(ilriail)      . 
ngBfdrM) 

30-8 

4-4 

81 

867 

1-6 

S'6 

ao-0 

6-8 

0-9 

84-0 

2-8 

71 

... 

M    (fr«h) 

701 

1-8 

18-8 

0-« 

... 

... 

PranM(ilriwt)   . 

M-4 

8-4 

OŠ 

08-9 

I-ft 

... 

... 

..        ffre.li)    . 

80-3 

08 

1 

18-S 

O-ft 

•.• 

... 

CamsU  (Uriad) 

87  •» 

1-8 

3-0 

887 

1-3 

... 

... 

Rftuim      .... 

14-0 

3-6 

47 

747 

4-1 

... 

OniMiUoii  04  vdibU  iwrU  kImm  »(nMBUd.    Wb«n  oaUnloi«  b  Ml  fftm  H  i«  laotadad  wlih 
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pljing  "  intestinal  ballast "  in  oases  of  constipation.  They  contain  bo  little 
oarbobydrate  that  they  may  be  used,  with  yeiy  few  ezceptions,  even  in 
Bovere  caaes  of  diabetes.  CauliflowerB  being  more  easilj  digested  than 
anj-  otfaer  form  of  vegetable,  may  be  advantageouslj  recommended  to  tbe 
djapeptic. 

5.  Thefruits  form  a  large  claas,  who8e  compoaition  is  approKimatelj  as 
Bhown  in  table,  p.  533. 

They  may  be  convenientlj  divided  into  "flavour  firuits"  and  "food 
fniita"  The  former  include  aH  tbe  berry  olass,  and  are  chiefly  eaten 
for  tbe  sake  of  their  agreeable  flavour.  Like  tbe  green  vegetablee,  haweTer, 
thej  are  also  of  serrice  bj  reason  of  tbe  Tegetable  salts  of  potash  whicb  tbej 
contain.  The  "  food  fruits "  are  represented  bjr  tbe  fig.  banana,  date,  and 
other  dried  froita.  They  contain  a  large  proportion  of  carbohjdrate  in  tbe 
form  of  Bugar,  wbich  gives  them  a  quite  consider&ble  nutritive  value,  and 
are  used  in  m&nj  countries,  e.ff.  Egjpt,  in  plaoe  of  tbe  oereal&  Itsbonld  be 
remembered  that  tbe  chief  sugar  met  with  in  &uit8  is  IsBvuloee,  and 
that  tbe  latter  is  better  utilieed  b7  diabetica  tban  any  other  form  of 
carbohjdrate. 

The  nuts  form  a  olass  bj  themBelves,  and  are  charactenaed  by  great 
richness  in  fat,  as  tbe  following  table  8how8 : — 


CoMPosmoN  OF  Nuts 


Witer. 

Protald. 

Fkt 

Gubo- 

bjrdntes. 

Celluloaa. 

HIn«nl 
Msttar. 

Cheatnuts  (fresh) 

38-6 

6-6 

8  0 

46-2 

1-7 

„        (dried) 

6-8 

10-1 

10  0 

71-4 

2-7 

'Valnata  (fraah) .... 
„       (dried) 

44-6 

12-0 

31-6 

»•4 

0-8 

1-7 

4-8 

16-6 

62-6 

7*4 

7-8 

20 

Filberta  and  Hazels  (fresh). 

48-0 

8-0 

28-6 

11-6 

2-6 

1-6 

It                 M        (dried) 

8-7 

14-9 

66*4 

9-7 

3*2 

1-8 

Sfreet  Almonds  .... 

60 

24-0 

640 

100 

8-0 

8-0 

Pistacio  Kemela .... 

7-4 

21-7 

51-1 

14-0 

2-6 

8*3 

Cocoa  Nat  (fleshv  part) 
„       „    (dried) 

46*6 

6-2 

36-9 

8-4 

2-9 

1-0 

8-6 

60 

67-4 

81-8 

1-3 

„       „    (milk) 

90-3 

0-5 

... 

90 

... 

Their  richness  in  fat  and  cellulose,  and  the  compactness  of  their  strne- 
ture,  render  them  difficult  of  digestion.  Being  comparatively  poor  in 
carbohjdrates  ther  are  largely  used  in  tbe  manufacture  of  diabetic  foods. 

6.  The  fungi,  lichens,  and  algee  are  a  amall  and  unimportant  group  of 
vegetable  foods.  Tbe  first-mentioned  are  represented  by  tbe  mushroom  and 
truffle,  which  have  the  following  compodtion  : — 


Huahroom. 

Traffle 

Water      . 

93-7 

73-0 

Proteid    . 

2-2 

6-1 

Fat           . 

0*3 

0-6 

Carbohydrate 

1-2 

10*2 

Celluloso 

1-1 

6*4 

Ash         . 

0-3 

2*0 

These  are  very  indigestible  in  the  stomach — bo  much  bo,  indeed,  that 
the  8ymptoma  of  indigestion  which  they  are  apt  to  produce  have  often  been 
mistaken  for  poisoning.  They  are  also  very  imperfectlj  absorbed,  and 
cannot  rank  as  foods  of  any  value.     The  algae  are  represented  by  Irish,  and 
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the  lichens  by  loelaod  moes.     Thede  bave   the   foUowiag   oonstitueuts 
(ChuTch)  :— 

trfob  Htm.  letUad  Kom. 
WMeT    .             .             .      '      .                           18-8  10-0 

ProUid .....  0-4  87 

Mnoikga  ....  fi5-4  70-0 

CMlnloM  ....  2-3  s-a 

A«h H-a  l-fi 

The  "  mucilage  "  cooBiflts  mamly  of  lichenin — a  carbohydrate-contain- 
ing  material  of  doubtful  nature.  It  certainly  ^ields  a  reducing  8ug»r  od 
hyd]'olj'm&  The  nutritive  value  of  these  substaucea  is  verr  low,  for  a  tea- 
cupful  of  good  IrUh  moes  jelly  containB  only  about  a  shilling'«  weight  of 
soUd  matter.  Deooctioos  of  them  make  pleaHant  demuloent  drinl»>  but 
tbat  10  the  limit  of  their  UHefulness  in  the  sickroom. 

MufEBAL  CoNSTiTUENTS  OF  FoOD.  —  About  5  per  oeot  of  the  body 
veight  coDsiste  of  aah.  Mineral  matterB  are  tbercfore  to  be  regarded  as 
tissuc-builders,  and  as  such  are  eBsential  to  life,  and  aa  a  matter  of  fact  it 
is  found  that  death  ensues  in  a  fcw  week8  if  no  inorganic  materiala  are 
sapplied  in  the  food.  The  chiof  mineral  mattcrs  roquirod  aro  Rodium  and 
potaaaum,  calcium  and  magaeaium,  irou,  phoephoriLB,  eulphur,  ctduriue,  aod 
traoee  of  such  substancea  aa  manganese  and  aiUca. 

It  is  impoesible  to  Bay  e.\actly  how  much  of  any  or  ali  of  theee  is 
reqttired  daily,  far  the  rcason,  amongst  otheis.  that  several  of  the  mineral 
iagrediente  of  the  body  are  ezoreted  by  the  large  inteatine,  and  one  can, 
tberefore.  nerer  diBtingniah  those  inorganic  constitueDts  of  the  fsecea  which 
tutve  8imply  not  been  absorbed  from  thoae  which  have  been  absorbed  and 
agoin  ezcreted.  An  ordinarj  mixed  diet.  however,  containa  abont  20 
grammes  of  mineral  matter,  and  that  may  Bafety  be  regarded  as  more  than 
a  sufficient  eupply.  Further.  it  may  be  asserted  that  we  know  of  no 
disease  whicb  is  produced  by  an  ezoess  of  mineral  ingredient«  in  the  food. 
and  of  almost  none,  with  the  exoeption,  perbapa.  of  8ourry,  whioh  is  dne 
to  their  de6ciency. 

PoUutium  is  most  abundantly  represented  in  regetable,  and  sodium  in 
Ukimal  foods.  The  foods  richeet  in  Ume  are  milk,  e^gn,  oeroals,  and  a  few 
Tegetables,  such  as  radishes,  asparagus,  and  spinach.  Meat,  fruits,  and 
potatoes  are  poor  in  lime.  It  bas,  therefore,  been  recommended  that  one 
should  forbid  the  former  class  und  order  the  latter  to  patients  who  are 
Buffering  from  atheroma.  The  utihty  of  such  a  prooeeding  is.  hovever, 
very  doubtfuL 

About  10  miUigrammes  of  iron  are  contained  in  an  ordinary  mized 
diet  (Stoclonan).  The  foods  richest  in  that  metal  are  yolk  of  egg,  potatoes, 
biead,  oatmealf  and  rice.  Milk  is  one  of  the  pooreet  of  ali  foods  in  iron, 
bat  five  pints  of  it  contain  the  reauisite  10  milligrammt«.  The  compara' 
tirely  small  amount  of  iron  contained  in  ordiDary  food  renders  it  impoe- 
silile  to  look  to  dietetic  means  alone  aa  aitording  a  sufhciont  methoa  of 
treatiug  anu^mioa. 

Phosphoruf  seems  to  be  of  spectal  value  in  aiding  the  formatton  of  new 
^_^  tUBuea.  It  is  probable,  however,  that  if  it  is  to  be  available  for  that  pur- 
^H  poee  it  mu8t  be  suppliad  in  organic  oombination,  and  not  8iniply  as  iaorgaoio 
^i  phocphatea.     The  yolk  of  egg  and  itasues  ricb  in  nuoleins,  e.g.  the  roe  of 

I  fiih,  nreetbreads,  etc.,  aro  the  riohest  sooroos  of  organic  pboffphoroa     The 

I  importance  of  phospfaorus  as  a  bmin  fo(xl  in  prohably  overrated. 

I  Sviphur  is  almost  wholly  takcn  into  tho  body  in  tho  form  of  proteids, 

I  LitU«  or  no  inorganio  sulphur  being  contained  in  an  ordinHry  diet 
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Chlorine  ia  largal^  consomed  in  the  form  of  comrnou  solt,  of  which 
ahout  10  gramme.8  are  usuaU^  added  to  the  diet  in  additioD  to  that  vhich 
ordinary  foods  already  coutaiu.  That  the  actual  addition  of  salt  to  the 
diet  is  unnece88ary  ia  proved  by  the  expeHence  of  thosc  who  live  without 
it  altogether.  On  the  other  hand.  the  evil  eSTecta  attributed  to  ite  use  are 
entirely  iBiagtDary.  It  is  an  undoubted  aid  to  digeation,  and,  provided 
ennugh  water  be  supplied  aa  well,  tenda  to  limit  rather  tban  inoreoae 
tissue  waste. 


Beveraoss 

The  use  of  alcoholic  beverages  has  been  diacuBsed  under  "  AlcohoL" 
We  may  tberefore  confine  onrselvee  bere  to  the  consideration  of  wateT  and 
the  alkaloidal  lxiverage8  (tea,  cofibe,  and  cocoa). 

H^ater  makoa  up  about  two-thiriis  of  the  body.  Like  the  mineral 
mrttt^rs,  it  is  thus  au  iraportant  tissue  builder  and  esacntial  to  Ufe,  deatb 
resulting  in  a  few  day8  if  it  be  cut  oflC  About  2J  pints  of  water  ehould  be 
conaumed  daily  in  addition  to  that  already  contained  in  ordinary  soUd  food. 
Obviou8ly,  however,  thia  quantity  vrill  vary  greatly  with  Buch  conditions  an 
temperature  and  work.  It  is  ahnost  impoBsible,  by  the  free  drinking  of 
water,  tu  inorejiae  the  amount  of  it  in  the  blood,  nor  can  one,  by  limiting 
the  supplj  of  water.  render  the  blood  approciftbly  poorer  in  it.  On  tli« 
olher  harid,  il  seems  prol)able  that  the  habitual  ingeetion  of  an  excee6  of 
tluid  may  ultimately  produce  a  more  vaterj  condition  of  the  tissues,  and 
if  thesc  be  already  water-logged  a  diminution  of  fiuida  in  the  diet  may 
cause  the  paasage  of  water  from  them  back  into  the  blood.  This  may 
cxplain  the  favourablo  result«  Hometimea  obUiined  by  limiting  tlie  Bupply 
of  fluidfl  in  cardiac  ilrop8y, 

"VVater  is  not  absorbed  in  the  storaach,  bnt  leavoa  it — if  half  a  pint  be 
taken — in  the  courae  of  about  half  an  hour.  Even  large  quantities  of 
water  do  not  appreciably  delay  the  digestion  of  food  in  the  stomacb,  while 
in  the  inteatine  it  probably  aida  somewhat  the  procesa  of  absorption.  The 
rapid  passage  of  water  through  the  stomacb  makes  it  a  peculiarly  dangerous 
veluele  of  disease.  If  the  source  of  the  water  be  at  ali  suepieious,  there- 
foro,  it  is  l^est  to  boil  it,  and  re-aerate  it  in  a  gazogene,  for  no  filter  ia  really 
reliable  for  daiueatic  uae. 

"VVater  does  not  increase  tissue  wa8te,  but  merely  washe8  out  the  wa8te 
produeta  For  thia  reason  its  free  uee  in  gout,  renal  dieease,  and  diabetes 
should  be  encouraged,  and  čare  should  be  taken  to  see  that  the  patient 
geta  enough  of  it  in  fevers,  and  if  the  pyloru8  ie  obstructed  a  due  provi- 
sion  of  water  shonld  be  ensured  by  the  use  of  saline  enemata.  Otherwise 
there  ie  danger  of  the  supervention  of  toxic  8ymptoms  from  the  retention 
of  waate  products. 

Aerated  ioakrsare  more  favourable  to  digestion  than  ordinary  water,for 
the  carbonio  acid  gas  ^vhich  they  couttiin  acts  us  a  stiiuulant  to  the 
stomacb.  This  gas  is  rHpidly  absorbed  through  the  stomacb  wall,  hence 
it  is  weU  to  avoid  aerated  watera  in  niarked  cyanoHia.  They  should  also  be 
forbidden  to  patients  in  whom  audden  distension  of  the  stomacb  may  be 
dangerous,  e.t/.  casea  of  gaetric  ulcer  or  airdiac  embarrassment. 

Tea,  Coffee,  anu  Cocoa. — Tea  containe  the  alkaloid  theine.along  witb 
some  vola  tile  oil,  tannic  acid,  gummy  taatters,  eto.  Indian  and  Ceylon  teai 
are  richer  in  ali  the  former  ingredients  than  Cliina  teas,  and  green  tea  ii 
riuher  than  black.  An  ordinary  teacnpful  of  tea  infused  for  five  minntei 
will  contain  at  least  one  grain  of  tannic  acid,  and  one  or  two  grains  i 
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theine.  The  longer  the  tea  is  infuaed — up  to  aboub  half  na  hour — the 
more  tanuk  acid  wiU  it  contain.  If  one  wi8he8  to  uiiumiBe  the  umount 
of  tannic  acid,  ooe  should  use  China  tea  and  infuse  it  for  four  minutes 
onIy.     The  addition  of  milk  also  aids  hj  precipitatinK  the  tannic  acid. 

Coffee  containa  caO'eine  (which  is  identical  with  theine),  tannic  acid, 
and  an  oily  substance  called  caffcol,  besides  other  less  important  Ingredi- 
eiit&  A  teaoupful  of  blick  cotiee  hos  about  the  same  amount  of  caffeine 
and  tannic  acid  as  a  similar  quaDtity  of  tea.  "  French  "  coffee  conedats 
usuaUy  to  a  large  extent  of  roastcd  chicory,  tbe  chief  ingredient  of  which 
iscarameL 

Cocoa  containa  the  alkaloid  theobromine.  but  in  small  amount ;  it  ia 
closeIy  allied  to  caffeine.  In  addition  it  haa  (in  its  ordinary  dietetic  form) 
about  2t)  pet  cent  of  fat,  12  j)er  cent  of  proteid,  ami  25  i)er  cent  or  bo  of 
carbohydrate3,  beaides  a  considerable  quaDtity  of  aeh  (alx>ut  4  per  cent). 

Ali  of  these  Ireverages  bave  a  retarding  influence  upon  digestion,  the 
efleot  of  tea  being  greatest.  CoHee  is  apt  to  irritate  the  stomach  hy  ita 
^^oL      It  should   therefore   be   forbidden   in   oaaes  of  gaatric  catairh. 

oa  bas  least  influenoe  on  the  digeetiou  of  other  foods,  but  the  lorge 
umount  of  fat  wlucb  it  containa  is  apt  to  make  it  dišale. 

The  oaty  member  of  the  group  which  bas  any  claims  to  be  regarded 
as  a  food  is  cocoa.  Seeing,  however,  that  onlv  about  10  grammes  of  cocoa 
are  uaeil  to  luake  a  breakfa.st  cupful  of  the  beverage  it  cannot  seriousIy 
iLid  in  general  nutritton.  Indeed,  seventj-five  such  cups  vrould  be  required 
to  Bupply  tlie  amount  of  ijotential  energy  rei^uired  daily. 

Tea  and  coffoe  are  cbiefl^  uecful  in  virtue  of  the  caffeine  and  Tolatile 
oil  wluch  tbey  contain.  These  act  as  stimulants  to  the  nervous  sy8tem, 
and  to  some  extent  to  the  heart  also.  remonng  the  sense  of  fatigue  and 
increasing  reflex  oction.  The  fact  that  they  aie  u8uaUy  takcn  hot  no 
doubt  ooutributea  largely  to  iheir  stimulating  efTecto.  The  effectaof  tea  and 
coffee  0Q  general  metabolism  is  in  tlie  direction  of  increasing  rather  than  of 
retarding  body-waBte. 

Theee  beverages  are  uaeful  in  nervous  ezbaustion  and  in  aloohoUc  ooma, 
they  might  also  l>e  used  more  largely  than  they  are  in  fever.  On  the 
other  hand  tbey  should  \m  avoided  or  used  with  great  moderation  by 
"  nervous  "  people,  and  by  thoee  suflering  from  sleepleasnesB  or  palpitation. 
Tbeir  effects  on  digestion  sometimes  renders  it  neceaaarj  to  forbid  their 
nse  in  dyHpep6ia,  although  it  is  probable  that  the  digestive  disturbanoe 
attributed  to  the  use  of  tlieso  beverages  haa  been  greatly  ezaggerated. 
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Under  the  vague  tenn  digestion  ali  these  processes  inay  be  included  to 
wMch  tlie  food  substances  are  subjected,  and  the  resaltaat  changea  which 
tlic  various  food  oonstituents  undcrgo  in  order  to  prepare  them  for  asaimi- 
lation  by  the  tissues.  It  therefore  includes  a  manitold  series  of  processes 
ali  tendlDg  toward8  the  same  point,  namelj,  the  traaaformatiou  of  eub- 
Btances,  wbich  iu  their  original  state  could  not  be  luade  use  of  by  the  celi, 
into  pabulum  which  can  ea8ily  l>e  Uikeu  up,  asaimilated,  and  used  for  the 
nutrition  of  tho  tissues.  The  moaC  marked  alterations  Nvhich  the  food 
undergoea  are  brought  al)out  Vjy  secretionft  which  apecial  glands  elaborate, 
the  action  bcing  aa  extraceUular  one,  and  carried  out  inainly  by  the  action 
of  en2yine8.  These  non-Uving  ferments  have  specific  actioua  on  one  or 
other  of  the  food  constituenta.  But  there  is  an  intraceUular  oe  \rell  as  an 
extraceUular  digestion,  whore  tho  changea  vvliich  the  asaimilated  material 
undergoes,  can  oaly  tiike  plače  in  the  liviug  celi  Our  knowledge  of  these 
intracelhilar  changes  is  stili  vei^  limited,  and  in  the  rast  majority  of  cans 
we  can  at  most  Bay  that  certain  constituenta  of  tlie  blood-pkuma  are  taken 
tip  by  a  certain  group  of  cells,  and  tlmt  tbey  leave  it  in  other  fonns  of 
combination  (see  "Blood").  JCost  of  our  kno\vledge  of  such  processes  has  been 
derived  from  the  hiatologiat,  allhough  the  information  so  obtoined  is  rather 
indetinite,  owing  to  the  great  dilfieulties  encouutercd  in  comporing  structural 
with  Chemical  alterations.  It  is  almost  impoaaible  to  kjaow  definitely  \vhether 
there  be  at  the  root  of  nll  cellular  digestion  [e.g.  auto-digeation  of  organs) 
the  action  of  eDzymea,  aud  it  is  also  diflicult  to  be  certain  whether  the 
ferment  has  becn  formed  in  the  colls  of  a  particnlar  organ,  or  transmitted 
to  the  lattor  as  a  zymogen  from  other  parts.  The  decompoaition  of  the 
food  principlea  into  smaller  moleculea  ttucea  placc  graduaUy,  the  final  pro- 
ducts  of  melabolism  bcing  formed  in  the  tissue  cells  where  these  bodies, 
which  are  circulating  in  the  blood,  aud  are  required  for  the  special  work  of 
the  celi,  are  aelocted,  and  are  in  part  used  up  to  furuisli  eDergy  for  its  specific 
Ufe  proce.s8es,  in  pait  also  stored  up  eitlier  for  its  owd  use  or  that  of  other 
cells.  The  final  transformations  reault  alwaya  in  t!ie  production  cf  work 
and  heat,  and  those  producta  which  cannot  be  used  further  by  the  organism 
are  excreted,  their  fuither  decompoaition  taking  plače  outaidc  the  animal 
body.  One  of  the  most  marvellous  thinga  in  the  celi  Ufe  is  the  i>eculiar 
stamp  which  each  celi  or  group  of  cells  givea  to  its  work,  althoiigh  the 
ultimate  principles,  who8e  decomposition  alfords  the  energy  nece&8ary  for 
the  particular  r51e  of  the  tissue,  are  the  same.  TiVhat  is  ordinarily  under- 
stooa  by  the  term  digestion,  however,  is  the  series  of  cbiingea  which  the  food 
undergoea  in  the  alinientary  canal,  becauee  it  ie  there  that  the  most  marked 
alterations  take  placc,  and  it  ia  with  pathoiogieal  diaturbances  from  this 
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side  that  the  phyaician  han  to  deal  in  cases  of  disordered  digestion.  The 
food  is  Bubjected  in  the  alimentarj'  canal  to  processea  of  two  greut  typee — 
mechanical  and  chemical.  They  are  not,  however,  independent  of  one 
onother,  and  both  are  under  the  Intluence  of  the  nervous  sistem.  In  order 
to  prepare  the  food  for  abaorption,  it  is  necessar^  to  break  it  down  and 
transforni  it  into  tnatorial  whicb  can  pasa  into  the  blood  or  Ijiuph. 

Sauvahy  Digestion 

Salivartf  diffetiion  bas  two  functiona  to  perform ;  in  the  firet  plače,  the 
preliminai7  preparation  of  tbe  food-atufb  for  digestion  vrith  the  šaliva, 
gastric.  pancreatio  eecretions,  etc. ;  and  Becondly,  a  specific  oction.  the  trans- 
formation  of  insoluble  carbobydrates  into  dextrina  and  a  soluble  sugar, 
maltOBe. 

The  šaliva  ia  formod  from  tlie  secretioDS  of  th«  parotid,  subinaxillary  and  sub- 
lingual  glands  chiofly,  with  the  additiou  of  a  mucous  fluid  from  the  buccal  glando. 
It  alw&y8  contaiiiB  suspended  matcnol,  for  exan]ple,  epithelial  squauics  from  tho 
palaie,  *alivftry  corpuscles,  !eucocytefi  from  the  tonails,  etc. ;  but  when  fr*«hly 
secretčd  the  fluid  i*  clear,  rapidly  becoming  cIoudy,  however,  owiDg  to  a  nrecipit*- 
tion  of  calciuin  carltoiiate  from  the  removal  of  the  car)x>nic  acid,  which  Kepi  it  in 
Bolution.  NormaUy  it  rejict&  hlightly  alkalioe,  but  it  niay  be  ncutral  or  Bliglttly 
acid  from  lactic  acid  fenuentAiion  Bct  up  by  organisms  octin^  od  food  remn&nts 
which  have  adhered  to  the  teeth.  It«  stringv-like  ciniKisteuee  is  due  to  adniixture 
with  mucus.  The  specific  gravitv  varie.s  lV>m  nji:i2  ItJOS.  The  prineipal  con- 
Btitoents  are  water,  salta  (especiAiry  chlorides  and  phospliates  of  sodiuni,  sutpho- 
ovanates),  mucin,  a  diastatic  ferment  termed  ptjalin,  and  a  trace  of  albumin. 
Oxygen,  carbonio  acid,  and  a  fairly  largc  quantity  of  nitrogcn  are  prcsent.  The 
moet  bnportant  constituent  is  the  en:yme,  ptyai\nt  whicb  is  produced  by  the  serous 
8aliTary  glands,  although  it  is  not  present  in  the  ccUs  in  tho  activo  form,  but 
rathcr  as  a  forerunner  or  ^mogen.  The  acti\'ity  of  this  onzym«  ia  dostroyea  by 
warniiiig  thn  sjili%a  to  a  temperature  abovo  70*  C.  Ono  may  say  that  it  la  moat 
aotive  in  a  sUghtU'  acid  mcdium  (dne  to  organic  acids)  at  a  temfierature  between 
36'_  and  37'  C.  The  »ction  takes  plače  rapidly,  and  is  best  studied  by  miiins 
aaliva  with  inucilage  of  Ntarch,  anil  keeping  the  inixtTir«  at  the  above-montionea 
temperature.  Tho  fluid  tir&t  be^Tomes  clearor,  and  tlion  the  aotion  runa  tiiraofh 
the  latcr  stages  so  rapidly  that  on  examination,  evcn  after  a  few  minutea  have 
elapced,  the  tiiial  product-s  of  the  digestion  have  been  fomied.  The  first  bodf  that 
is  formed  \a  t»oluble  Ktarch  or  amidulin,  whic-b  takes  up  watcr,  and  is  suUt  up  into  a 
fonnof  dextrin— erythrodextrin— aiid  innlto^e,  From  theforrD«ranotnerdeiitrin— 
achr6odextrin— ana  nialtose  are  foru^ed.  £rythrodextrin  forma  a  coloured  com- 
pound  with  iodine  (of  a  red  tint),  whiie  achr5odextrin  doe«  not  In  addition  to 
maltose  ihet  o  ia  probably  formed  a  amall  quantity  of  aiiother  augar,  iaoinaltoHi,  and 
perhaps  glucose.  Sulphucyanate8  are  by  no  mivins  alwa^8  present  in  aaliva^  on]y 
their  presence  or  al»ence  bas  no  acknowledged  pathologieal  »ignitieanoe. 

Tho  most  important  pathologieal  eontiUuenis  aro  lactic  acid  in  diabetes 
(never  glucoee).  uric  ucid  in  gout,  and  urea  in  varioua  ucphritic  couditiona 
Certoin  druge  may  be  ezcreted  by  way  of  the  šaliva,  r.g.  uiercury.  iodine, 
brotuine,  etc.  Blood  or  piia  may  be  present  in  iiif1ummatory  conditiona  of 
the  mouth. 

Nervou*  Mfckaniam  of  Stcretion. — Ab  a  rule  no  soliva  pattcs  out  from  a 
aalivary  tistiila  uniess  there  be  obemical  or  mechaoical  stimulatiou  of  tbe 
•urrounding  parts;  but  the  muoous  secretion  eoems  to  l>e  conBtantly  pro- 
duoed.  In  man,  bowe7er,  ereu  the  aight  or  smoli  of  food  iiiay  sot  up 
nliTation.  If  Uio  glands  be  octive.  stimulation  of  the  speciitl  taste  nenres. 
or  the  BenBory  nor\'Cfl  of  Ihe  mouth  will  ut  ouce  prodtioe  a  flow  of  nliTA. 
Mastication  greatly  increaaee  tho  flow,  ovring  to  a  more  frequent  Htimulation 
of  the  nen'e  endings  in  the  buccal  mucous  membrano  by  the  substanoM 
which  are  undergoing  solution  or  maceration.     Severe  initation  of  the 
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stomach,  as  in  emesiR,  will  produce  salivation  hy  means  of  the  atimulation  of 
tbe  vagua.  There  are  two  great  aets  of  nerve  fibree  paasizig  to  the  salivaij 
gUnds,  crauial  and  sjmpathelic,  l>oth  containing  aecretorj  fibiea,  and  in 
addition  the  former  contains  vaso-dilator,  and  the  latter  vaao-constrictor 
(ibres.  The  same  nerves  pasa  to  the  8ubmaxillary  and  sublingual  glanda, 
while  the  parotid  has  a  Bpecial  supplj.  It  ia  unneceasar^  to  deecribe 
in  thia  pmce  the  ccurae  of  these  fibres,  Buffice  it  to  9ay  that  the 
cranial  siipplj  of  the  two  first-mentioned  glanda  is  the  chorda  t}iupaiu 
branch  of  tlie  focial  paaaing  tbrough  the  lingual  branch  of  the  fif1 
nerve,  vrliile  tliat  of  the  parotid  is  from  the  gloaao-pharjnk^eal,  throu. 
Jacob80D'B  nerve,  the  smaU  superficial  petrosal,  the  otic  ganglion,  and  t 
auriculo-temporal  branch  of  the  fifth  nerve.  Ali  three  glanda  have  a 
supplj  from  the  cervical  8yinpatlietic.  On  stiiuulation  of  the  cranial 
branches  there  is  an  abundant  wat«ry  secretion,  poor  in  soUds,  while  after 
sbimulating  the  s^mpathetic,  a  sparse  sccretion,  hch  in  solids  and  of  atringy- 
like  cousistence,  is  produced.  Hefles  stimulation  from  the  mouth  under 
ordinnr^  conditions  affects  aimpl^  the  cranial  nerves,  and  interniptiona  io 
this  reflex  maj'  occur.  so  that  stimulation  of  the  gustator^  nerree  vriU  not 
produce  an  eflect.  During  secretion  the  temperature  of  the  šaliva  rises 
alightlj  abore  that  of  the  hlood  in  the  carotid,  and  its  pressure  ma^r 
also  rise  above  that  of  the  carotid.  During  active  secretion  an  electriea! 
current  is  produced  in  the  gland,  *'  the  current  of  action."  Kicotin 
and  atropin  paraly86  secretion,  the  former  affecting  prol>ably  the  nerve 
terminations  around  peripheral  ganglia,  the  latter  the  linal  terminatio: 
around  the  secreting  acini 

The  morphologieal  changts  in  tke  salirury  ghimh  during  secretion  are 
importance.  It  is  customar7  to  speak  of  the  parotid  as  a  true  serous  gland, 
the  Bublingual  as  a  mucous,  and  the  8ubmaxiUary  as  a  misod  glund  ;  but 
the  human  sublingual  gland  in  ali  probabiUty  producce  a  niixed  secretion, 
becauso  the  creacentic  cells  lying  at  the  periphery  of  the  mucous  acini  are 
aerouB  in  type.  Serous  cellB,aa,  for  esample,  those  of  the  parotid,  contain  at 
the  beginning  of  Balivary  digestion  numerous  granulea  in  the  zone  nest  the 
lumen  of  the  acinus,  rendering  the  celi  cloudy  in  appearance,  wlule  the 
peripheral  part  around  the  nucleus  is  clearer.  GraduaUy  theee  albuminous 
grunules  are  discharged,  and  the  whole  celi  appears  leas  opanue.  The  cells 
whicli  secrete  mucin  appear  clear  and  distended  before  macharge  of  their 
contents,  while  after  secretion  they  are  collapsed.  SlowIy  mucino^en 
grai)u1i>6  form  for  a  littte  disUiuce  arouud  the  nucleus,  and  then,  on  talong 
up  water,  theae  8well  and  distend  the  free  part  of  the  cclL  In  ali,  the  type 
ot  secretion  is  the  same,  material  l>eing  taken  uj)  and  stored  in  the  outer 
part  of  the  cells  aud  then  gradually  trausformed  into  mucin  or  albuminous 
material  in  the  inner  part  and  posšed  out  as  the  true  secretion  of  tlie  acini 
The  part  vvliich  the  nucleus  play8  in  the  process  is  stili  doubtful. 

The  amouni  of  šaliva  secreted  during  the  day  varies,  on  an  average 
about  ^  to  2  litres.     There  may  be  a  marked  increaae,  as,  for  exumple,  after 
mcrcury,  potasaium  iodide,  pilocarpine,  and  many  vegotable  irritant«  which 
atimulate  the  buccal  mucous  membrane.     It  may  also  be  increased  in  man; 
cases  of  nervoua  ahock,  wlule  it  is  ofteu  greatly  decreased  in  febrile  co; 
ditions,  and  may  be  absent  altogether  in  hy8teria.     Fathological  clianges 
the  8alivary  glanda  will  be  refeiTed  to  under  their  special  headings. 

Gastric  Digestion 

Oastric  DigeMion. — Gastric  digestion  is  in  part  a  mechanical  pr 
the  food  substancea  being  brought  into  a  condition  of  finer  subdiviaion 
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means  of  tbe  morements  of  tha  stomach ;  in  part  a  chemical  one,  the 
6nely  su1>di\-ided  food  subatancea  being  grndually  converted  into  a  more 
soluble  form.  and  one  therefore  better  fitted  for  al>6orptiuu.  Vnder  normol 
conditions  the  procesa  of  digestion  is  unnocompanied  hy  aenaation. 

It  is  perhaps  best  to  conaider  first  tbo  chemical  procesa  of  digeetion, 
preCacing  thia  \vith  a  short  occount  of  the  chemical  composition  of  the 
ffostric  juice. 

Oastric  jaioe,  as  obtained  from  n  caso  of  gastric  fistula  in  tho  human  subject 
by  Schmidt>  wafi  fouiid  to  he  acolourloss  tranaparvnt  tluid  of  a  tipccitio  gravity  of 
1'OOSS- 11X^34.  On  boihng  it  becomes  faiotlj  oi>aloioenL  but  yioul8  do  preoipitate. 
tTnder  nonnal  conditions  it  appean  not  to  be  formed  except  os  tbe  result  of 
stimalation  ;  but  cven  in  a  siate  of  liungt^r  the  stomach  i«  rarely  foaod  quite 
einpty.  THa  quantity  present  varioa  con«idcrabIy.  Anything  above  SO  cc  mAy 
be  regarded  ns  natboloK>cal.  Many  observera  bold  that  tbe  small  quautitv  of 
10>S0  ca  noruialIy  found  durin^  liungvr  has  be«D  »ecreted  as  the  result  pnrtiy  of 
stimalation  duo  to  the  ■iwnllowing  of  Kaliva,  pArtly  of  the  niet-hanicAl  Ktimulatioa 
arisiiiK  from  the  introduction  of  the  gastric  sound.  The  degrce  of  ucidiiT  variet 
4X>nBiaerabIy  even  in  the  »aiue  individual  ;  but  'i  per  cent  m&y  bc  r^arded  as  a 
norma  1  average. 

In  tliu  dog,  from  wh)ch  ga-^^tric  juice  can  be  obtained  in  con&iderable  quantitieai 
and  &ee  from  tlie  constituciits  of  the  Buhva,  and  in  which  ita  composition  bas 
been  much  uiore  carefully  studied  than  in  man,  it  is  a  coluurlesa,  odourleas,  trans- 
jjarent,  strongly  acid  (ooDtAinin^  about  'b  pcr  cent  bydrochlonc  acidX  and  actiTely 
|>eptir  tluid  of  an  avera^  speoibc  gravity  of  lt)047.  It  niay  be  kepi  bd  indefinite 
tirno  »ithout  9>howing  signs  of  putrefjictive  deconipoeitioa  It  is  &lighi1y  dextro- 
rotator>',  and  gives  the  osoal  i^roieid  reactioa».  On  being  cooled  to  O'  C.  a  fin« 
precipittit«  of  great  peptic  activity  forma.  Tbe  chief  organic  ooostituerUs  are 
tbe  eiucymes,  pejMin,  r«<nnin,  and  pofisibly  invi>rtin,  along  vith  traces  of  mucin 
aad  proteid  convertible  into  albumosc  and  peptone  on  standing.  Tbe  inorgauic 
constituents  are  chlorides  of  sodium,  potassium,  calcium,  as  woU  as  traces  of 
maeneeiam  and  iron.    JPbosphuteH  are  auso  present  in  very  amall  quantity. 

The  froe  acid  of  pure  gustric  iuicv  is  byanx.'hIoric,  the  must  important  proof  of 
thia  being  that  the  auantity  oi  chlorino  present  is  grenter  tlian  the  cnemic&l 
L<quivalent  uf  tho  total  inorganic  boses. 

CondUioM  influencing  the  Secretion  SouretB  and  Mode  of  ^^rmoHon 
rf  the  ConstituenU  of  the  Gastric  Juice. — The  secretion  is  norniiiUy  inter- 
mittcnt.  It  inaj  be  ioducod  (1)  by  peychical  stimuli,  c.tj.  tbe  aigbt,  or  even 
tlie  tbought  of  food,  (2)  reflexly  b^  Btimulution  of  the  ner^es  of  taato.  evea 
where  no  food  ia  aUow^  to  enter  the  etomach,  aa  in  the  pseudo-feeding  of 
dosB  after  the  establiiihiDent  of  a  Paw]ow  fistula,  and  lustljr  hy  the  eotrauce 
of  lood  or  uttiur  »uUituuces  iiito  the  stomach. 

Simple  mechanical  stiuiulation  of  tlie  gastric  iDUOom  produces  oiily  a 
Blight  hx;al  secretion.  It  is  uulikely,  therefore,  that  the  uunual  Hecrction 
m  at  ali  largelj  dependcDt  od  mochaiiical  irritation.  Digcatible  soUd  sub* 
'atenceB  mix&d  witb  šaliva  on  tbeir  entrauco  into  tlie  atomacb  ioduco  an 
imniediate  slight  local  secretion  due  lo  mochanical  irritatioa.  After  about 
15  minutes  there  follons  a  aecond  secretion  of  gastric  jiiio«  in  much  loicor 
qaantit3r  from  tbe  wbole  surface  of  Ihe  eastric  luucosa.  Tho  lattor  secretion 
ia  believed  to  foUovr  as  a  result  of  tbe  obacnptioD  of  the  small  viuaotitiea  of 
albumoso  and  peptone  produued  by  tbe  arlion  of  tbe  gaatric  juice  secreted 
in  conaeauenoe  of  tbe  mechanical  Htimuhition. 

In  tbe  earlier  slagus  of  digostion  the  acid  of  the  natrio  juice  ia 
ncutraliaed  hf  tbe  alkaii  of  the  food  and  of  ibe  aaliva.  ror  a  variable 
period  (three  quartar8  of  an  hotir  aocording  to  Van  d  Vetden)  freo  bjdro- 
obioric a^id  oannot  be det4»ted.  tbe  bydroohlorio  aoid entering  into looee oan- 
Unolion  witb  the  albumoaea,  peptooee,  and  albumina  (to  form  acid  albniidii 
in  the  latter  caae)  aa  quickly  aa  it  is  secreted.    During  ibii  period — the 
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amylolytic  Btage  of  g»stric  digestiou — the  pt^alin  of  the  soliva  continues  to 
exert  its  action  upon  the  CArl>ohyclrate  material  of  the  food.  Aa  digestiou 
proceedjEi  the  aciditj  of  the  juice  graduuUy  iucrcasea.  ^_ 

The  hydrochloric  acid  »ntl  pepsin  of  the  gastric  juiee  are  producetl  hy  differei^^ 
cells  in  the  gastric  glands.  Tn  tnn  cardiiic  rogion  ol  the  stoma^h  two  varieties  of 
cells  are  found,  the  centrali^  ploccd,  chicf  or  odelomorphous  cclls,  and  the  parietal, 
delomorphous  or  oxyntic  celiH.  In  the  pvluric  region  one  kind  of  celi  alone  18 
preseat,  and  that  reseinbles  tlie  oentral  celm  of  the  cardiac  region  vcry  much  more 
cloB^y  tlian  the  parietal  ones.  The  pyloric  secretion,  when  obtained  freefrom  the 
cardiac  ono,  is  found  to  be  alkaline,  and  when  acidified  with  hydnxliloric  acid  It 
possessespeptonisingpover.  The  aniount  of  pepsin,  which  it  contains,  iit,  liowever, 
much  smaller  tbaa  that  o£  the  cardiac  region,  The  secretion  of  the  oardiac 
region,  on  the  other  hand,  cont^iins  l>uth  pepain  and  hydrochloric  acid.  Theee, 
along  with  other  facts,  indicate  the  panetal  cells  tol«  the  producers  of  the 
hydrochloric  acid,  and  the  central  cells  to  be  the  originators  of  the  i>epsin.  The 
site  of  the  fonnation  of  the  rennin  fernient  or  its  precursor  is  uncertain.  With 
r^ard  to  the  histologicjil  aiipearancea  of  the  gland  cells,  onlv  a  few  word8  are 
DeoeBBary.  The  central  celfa  in  the  resting  conditton  are  hlled  with  distmct 
granules,  vrhicli,  duriiig  digestion,  docrcase  in  numl)er.  TypicjUly,  the  granules 
are  situated  chicfly  in  the  inner  or  luminal  parts  of  tho  ocUs,  the  out<?r  zone  of  llie 
oella  Rhowing  a  complete  ab«eace  of  Kranuleij.  In  other  rnrcr  cascs  the  granules  ar^^ 
found  scattered  throughout  the  wholo  budy  of  the  celi,  and  the  decrea^e  is  aH 
general  uae.  ^^ 

In  the  ovoid  parietal  cells  the  gi'anules  are  much  aniallor,  aud  the  changes  not 
«0  difitincL 

The  granules  iu  the  centra!  cella  consist  not  of  fully  fonued  pepsin,  but  of  a 
precursor  or  «ymogen,  which,  under  the  intluence  of  dilute  acids,  and  also  during 
aolive  secretion  hy  the  celi,  is  converted  int«  pepsin.  To  give  a  tuli  prouf  of  this 
statement  would  take  up  too  mucti  space.  The  salient  points  of  difterence 
between  the  zymogen  (pepsinogeit)  and  the  enzyine,  pepsin,  are  that  the  fonnor 
ia  insoluble  iu  glycerine,  not  ea8ily  de8troyed  by  alkaline  eotutions,  and  possesaes 
nodigeative  activity  until  converted  into  pepain  by  dilute  ocids.  The  latter,  od 
the  other  hand,  is  soluble  in  glycerine,  very  ea3ily  de8troyed  by  dilute  alkaliee, 
and  is  an  actjve  digestive  enzvme- 

The  di^tinction  of  rennin  from  its  zymogen  is  founded  on  simiUr  facts. 


I 


The  Nervous  Mechanism  of  Secretion. — Tho  secretorj  nervea  are  t 
vagL  In  a  dog,  in  which  a  gnstrio  fistula  had  been  establislied  and  the 
oesophagus  cut  througb,  the  eatiu;^  of  food  iuduced  an  immediate  secretion 
of  gastric  juice,  accompaaied  by  reddening  of  the  gastric  miicosa  owing  to 
TOBCular  dllatation.  This  reflex  »ecretioD  ceased  to  occur  after  both  vagi 
had  been  divided-  Stimulation  of  tho  peripheral  ends  of  the  vagi  by 
alowly  repeatcd  induction  shocks  alao  produced  secretion. 

In  a  human  eubject  in  whom  the  lumen  of  the  aeophagua  had  beoome 
closed  80  that  a  gastric  fistula  had  to  be  forraed,  the  chewing  of  food,  none 
of  which  entered  the  stomach,  produced  a  copious  llow  of  gastric  juice. 

The  Motor  Mechanism  of  Gastric  Digestion. — The  Btomach  is  uaually 
closed  at  both  its  orificea,  the  cardiac  and  pyloric  openings,  by  the  controc* 
tion  of  the  sphincter-lifce,  circalarly  arranged  muacle  fibres,  The  cardiac 
orifice  is  opened  during  each  acfc  of  Rwallo\ving  at  tho  cloac  of  the  peristaltic 
coutractions  of  the  cesophagus,  and  the  pyloru8  is  opened  from  tirno  to  tirne 
to  allow  the  passagc  of  the  liqnified  food  material  or  chyijae  into  the 
intestine.  Duriug  the  process  of  digestion  the  atoiuach  walis  are  iu  con- 
tinual  peristaltic  movement,  thus  ensimng  the  thorough  adniixture  of  the 
food  with  the  gaatric  eecretion,  and  also  pernutting  the  mechanic-al  Bub- 
diviaion  of  the  food  masBes.  By  these  contractiona  the  food  material  ia 
propelled  in  two  directions,  the  circumferential  portions  of  the  food  passing 
tovvards  the  pyloru8,  while  tho  central  portioua  pasa  toward8  the  cardiac 
orifice.      Thia  circulatorj  movement  brings   the  digestive  eecretion  in 
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iatiiuat«  contact  with  tho  food  substaDcos.  Tbc  muscular  movcmcnts  are 
most  netivo  ia  the  region  bordering  upou  the  pylorus  (autruui  pylori),  wlueh 
for  thifl  reasoD  is  sometimes  separated  by  an  oblique  furrow  from  the 
remainder  of  the  stomach.  In  the  early  Bta^cs  of  digcstioa  ttie  pylorus  ia 
firmly  cloaed ;  but  towarda  its  termination  the  closure  1>ecomes  much  leBS 
firm,  80  that  the  contractionB  of  the  antrum  pylori  succeod  Id  propelling  the 
more  fluid  (»rtiona  of  the  luaas  tlirough  the  pyloric  o])eniug.  Cold  vater 
ia  Baid  by  some  to  produce  rapid  opening  of  the  pylorua. 

The  gastrio  movemeots  are  brouglit  under  the  control  of  the  nerroua 
sjTstem  by  means  of  two  aetB  of  fibres.  The  vagi  contaia  accelerator  fibres, 
BO  that  their  stimulation  iaducee  peristallic  movement.  ]uhibitory  impulsca 
are  tranaaiitted  through  fibree,  which  in  the  dog  leave  the  cord  by  the 
anterior  rootaof  tliu  fifth  to  the  eighth  thoracic  spinal  nerves.  Tliese  fibres 
thence  p^^  i°to  the  aympathetic  syBtem,  have  their  celi  atationa  in  tlic 
coeliac  ganglion,  and  ultimatoly  reacb  the  stomach  by  way  of  the  splanchcic 
uervest 

77k  duration  of  difff^ion  in  health  vories  conaiderablj  accotding  to  the 
nature  and  quaQtity  of  the  food  token,  and  also  to  iudividun!  idio8yncrBsiefl. 
Tlie  Doruial  limita  lie  betwecn  thrce  and  seren  houra  after  a  substautial 
meal,  e.ff,  Riegers  test  meaL  A  longer  8tay  of  food  material  in  the  stomach 
indicates  motor  iu8uQicieucy. 


FUNCTIONS  OF  TOK  GaSTRIC   JcICB 

DigestioD  commencea  in  the  stomach.  In  the  mouth  the  food  substAuces 
become  mixcd  with  tho  šaliva,  but  their  Rtay  therc  ia  too  short  to  aUow  of 
miich  digcstive  lurlion  takiug  plače.  The  chief  changea  produced  b^  the 
gastric  juice  are  Uie  follovving : — 

1.  The  soluble  nutrimeat^  which  haa  eseaped  solution  by  the  šaliva,  ia 
diaaolved. 

2.  The  ptyalin  of  the  šaliva  convcrts  tho  starch  into  dextrins  and 
maltoae.  Thia  UL-tiun  uoutinues  as  long  aa  ihere  ia  no  free  acid  present  ia 
the  stomach. 

3.  The  acid  of  the  gastric  juice  brioga  into  aolution  any  eartby  pho«phatce 
or  carbonates  introduced  with  the  food. 

4.  The  gastric  juice,  in  rirtue  of  its  pepain  and  bvdrochloric  acid,  dis- 
•olves  insoluble  and  coagulated  proteida  and  their  allies,  converting  tbem 
into  bodies  resembling  globulina.  Tbose  proteida,  wltiL>h  are  alnMidy  in 
•olutiou,  btfcouie  ebemicaDy  altered.  The  proteida  undergo  coiueraion  into 
a  liody  (acid  olbumln)  prccipitable  on  noutratisation,  and  not  coagtilablo  hy 
hcat.  Al  a  later  atage  bodiea  are  formed  whicb  ure  not  prccipitable  by 
□eutraliaing  the  fluid ;  and  as  digcstion  proceoda  tho  tK)lubility  of  the  bodiet 
formed  increaaea,  and  their  precipitabilitv  by  various  chemical  agenta,  t.ff. 
Mtnntion  witb  neutral  salte  of  tlie  nlknlies  and  magnesdam,  aolutiona  of 
mlu  of  the  heavy  metala,  alcohol  and  atron^  minonil  ncids,  riiminiahoa 
Tbey  also  become  more  eaaily  diifuaible  through  animol  luembraneA. 

A  chemical  claisificftUcn  of  the  different  prodaol«  of  gutric  dunatton  bu  been 
fonnded  ujton  thea*«  difTereuoes  of  8olubilily  uid  precipitabiUty.  ThiM  c\mgidikMtiaa 
ia  of  CDU-iidemble  tbL*oretical  interrat :  but  on  acoountof  tliu  ouaiplexit>-  mod  tinm- 
<wnmining  nauire  of  the  methotls  F>mpIoy(>d  for  the  oomptete  sepantioa  of  th* 
dlAnnt  producta,  it  ha«  not,  w*  yct,  l>ocom«  of  mach  inportMica  in  pfMtical 
mediein«.  A  vcry  bricf  acconnt  u(  thn  m<Hti  importnntfeictuDiiat  thirilDrmiflc*. 
Tha  finaJ  prodact  of  gutric  diKPiitJun  in  caIKhI  jienton«.  Th«  bodi«  it^iumiiliim 
th«  intermedUtc  »uigM  betwwa  it  and  acid  albtuuin  are  oUlod  albamoaM  (or 
proteoaml.     Tlie  olbumona  an  oU  predpitaUe  hf  aatiumtioo  with  amrnonion 
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sulphate,  whereat}  peptone  ia  not  precijiltabte  by  this  solt.  Ccrtain  oE  the 
albumose«  are  al.to  pretnpitablc  by  AUturatiuu  willi  sodium  chlorlde  or  magnedom 
flulphato  in  neutnU  »dlution,  umi  thnHo  harc  boen  named  the  prirnary  albumuMU. 
The  remaininK  albuiuusu  is  uut  precipitable  by  saturation  with  sodium  chJoride  in 
ueutnil  sulution,  and  it  is  iiatnefl  deut^^roatbtimus«. 

TliP  fifipsin  and  hydrochloric  acld  nrohabIy  act  as  hydroh'tic  agente.  Thia 
conclusion  is  supported  (l>  by  the  fact  tnat  the  dige»tion  of  carlK)hydrates  by  tho 
enzymo  ptyalin  in  kuowD  to  tic  hydrolytic  ;  (;!)  by  the  fact  that  Hitiitlar  proaacts 
to  those  of  giiatrjc  digeetion  niay  be  producoti  b^  boUing  protoid«  »ilh  dilute 
mineral  acids,  which  are  known  to  ac-t  as  hydrolytic  ageuts  ;  and  (3)  by  tbe  fact 
thot  poptone  may  bo  converted  by  certain  dehydrating  agenta  into  bodies 
reoemDling  nativo  proteids. 


P 


With   regard   to   the   relative   digestibilitj    of    dillbreat    proteid   ani 
olbiuninoid  bodies,  the  urticlo  on  diet  ehould  be  consulled. 

Conditiojts  afftcting  the  rajndUy  of  action  of  pepsin  and  h^drocklori^ 
acid. — The  most  tavourabic  dcgree  of  acidity  is  about  02  per  cent  hydrochloric 
acid.  Other  acida  may  replace  tho  hydrochloric,  but  ali  of  thom  are  much 
leas  eflicieut. 

The  most  favourable  temperaturo  for  the  action  of  pepsin  Uee  betw6en 
35°  C.  and  50''  C.  lu  neutnU  Bolution  pepsin  is  destrojed  by  hcatiug  to 
55°  C;  but  the  addition  of  peptoues  to  the  solutiou  raises  its  reaisting 
power,  80  that  a  temperature  of  60"  C.  becomes  ueceasary  for  it«  destniction. 
In  the  dry  condition  it  may  be  hcated  to  a  temperature  of  over  100"  C. 
without  losing  its  activity.  Up  to  a  certain  maximum  an  increase  in  the 
quaDtity  of  popaln  accelerates  d^gestion. 

NumerouB  organic  compounda,  which  in  dilute  solution  doBtroy,  or  at 
least  iuhibit  tbe  acti\nty  of  niicro-organisnis,  exert  little  deleterious  action 
on  pcpain.  Arsenious  and  salicylia  ocids,  phenol,  thymol,  and  chloroforui  in 
dilut«  solution  ouly  8lightly  retard  peptic  digeatiou.  Neutral  salts  of  the 
metals  of  the  alkaliee  and  alkalinc  carbhs  lower  the  activity  of  pepsin. 
Alkalies  and  saltu  of  the  heary  metals  rapidly  destroy  pepsin.  It  is  of 
some  importauce  to  remember  those  focts  iu  couuectiou  with  the  administraM 
tion  of  (hnigs.  H^J 

Aocumulatiou  of  the  products  of  digestiou  lessens  greatly  the  rapidity 
of  the  action  of  iHjpsin.  Tho  duration  of  peptic  digeetion  is  thiia  greutlv 
lesseued  by  the  simultaneous  abeorption  of  peptouee  Dy  the  stomoch.  h 

In  virtue  of  the  preacnce  of  the  renninferment  the  gastric  juice  produceaP 
coaguhitian  of  the  caseinogcn  of  ciiUc  by  converting  it  into  caaein.  This 
action  takes  plače  in  neutral  solution  prior  to  the  appearance  of  free  hydro- 
chloric  acid  ia  the  gastric  contents.  Tbe  caaeinogen  of  milk  is  also  prccijjit- 
able  as  such  by  the  aeid  of  the  gastric  juice,  and  the  precipitate  is  after- 
ward8  peptonised.  The  gastric  juice  spiits  up  cane-sugar  into  dcxtroBe 
and  heviilose.  This  action  is  said  by  some  observers  to  be  due  to  a  fenuent 
invertin. 

Glucose  and  lactose  are  also  said  to  be  spIit  up  into  lactic  acid  by  means  of 
an  eu2yme,  even  when  bacterial  action  is  excluded.  This  ena^me,  however, 
has  not  been  isoluted,  aud  its  existouce  is  doubtful.  Tbe  quantities  of  luctic 
acid  BO  fcjrmed  are,  iu  any  cose,  so  sumil  that  the  occvirrence  of  appreciable 
quantities  is  ccrtuinly  to  be  regarded  as  pathologicaL 

The  hydroehloric  acid  of  the  gastric  juice,  in  addition  to  its  digestive 
action,  acts  as  a  gtrmieidcd  agent.    When  the  secretion  of  hydrochloric 
ia  deficient,  the  growth  of  micro-oi^anisms  occurs  much  more  readil;^ 
Amongat  these  organisms  inay  be  mcntioned  the  bacterium  lactis,  whic!i  b; 
its  actiou  on  carbohydiateB  produces  lactic  acid.     Bacterial  decompositioi 
of  proteids  is  also  liable  to  occur. 


(1)  'SbiMiSiŠUim  <f§a$tne  contenis. — 1.  Mctbotla  ueod  toobtain  these.— 
The  next  potot  to  consider  is  the  examinaHon  of  tke  gasiric  eontents.  It  ha« 
already  beea  meationed  that  mechaoic&l  and  eleotrical  stiniulation  ma/  be 
used  to  produc«  secretion  of  gitstrie  juice.  The  moet  natuml  Btimulus, 
how6ver,  in  the  iatroductioD  of  digeetible  food  matemL  The  objocb  of  the 
examiiiulioQ  of  ttie  gaetric  eontents  is  to  find  out  how  the  stooiuch  fultils 
its  uormal  lask  uf  peptoniaing  food  nmterial  and  ]tro[>etliug  it  iuto  the 
intestioes  as  the  acid  ch7me.  For  this  purpose  a  tx>usiderable  vanety  of 
"  test  meola"  bas  been  employed. 

The  following  are  the  more  important  ones: — 

1.  A  test  breakfust  (Ewald  aud  Boas),  cousistiug  of  70  gms.  white  bread 
and  300-400  ec.  of  weak  tea  or  water. 

2.  A  Itiiich  (G.  S6e),  consisting  of  100-150  gins.  breud,  60-30  gm&  of 
fiiiely  mincetl  meat,  and  a  large  glasa  of  water. 

3.  Bicgers  test  meal  (given  from  1-2  i'.M.),  consifiting  of  a  plate  of  soup 
(about  300  cc),  a  beefsteak  of  150-200  gma,  potatoes  50  gms.,  and  vrhitc 
bread  50  gma. 

Kleuiperer,  Bourget.  Jafforaki,  and  Gluzinaki  have  aiso  proposed  test 
meala. 

In  considering  the  ad^imtages  and  disadvantoges  of  thesa  meaU,  it  will 
be  found  most  oonvenient  U>  ieJne  £wald'a  breakfaat  and  RiegeVa  dinner  as 
typ68  of  the  two  eztromee  io  quantity. 

The  chief  advant^M  olaimed  for  Ewald'a  method  are  the  fQUowing : — 

1*  The  oompoaitioD  of  the  meal  »  de6nite  and  sunple. 

2.  The  flipboning  ofF  of  tlie  gastric  contonis  con  be  undertakea  iiHer  a  short 
aad  deBnite  intenal  (1  hour). 

3.  Practically  «very  patient  is  able  to  take  tlie  raeul  on  acoount  of  its  unall 

UM. 

Riegers  meal.  on  the  other  hand,  is  aomewhAt  indefinit«  and  oomplex  in  oom- 
podtioo.  It  isaifficult  to  tix  upon  the  most  Cavourablo  interval  of  tiino  after  the 
meal,  for  the  obtaining  of  the  gastric  cx>nteal8.  as  it  varics  in  individual  caam, 
aooording  to  the  degree  of  motor  and  peptjcetlicicncy,  From  2-6houra.  rtiua]|y  the 
exaniinaiion  of  the  f»nteuts  is  andertakcu  3i  houns  aft4fr  the  mnnl.  Lnatl^,  tho 
uiuhI,  uu  ocouunt  u(  itn  largo  quantity,  is  not  ca^il v  takfn  by  ali  jMitients.  Ricgnl'« 
meal  haa,  however,  some  ailvantages  not  aharod  by  tiiat  of  Kwald  and  Bcati.  In 
tbo  6rst  placn,  it  lay.t  a  much  great«r  df^iuand  u[ioa  tho  many  sidi^l  fiiiK-tiiiiml 
oftivitv  of  thL>  Htomach,  and  therefore  frtH]uently  giveM  one  n  txitter  insiglit  iiito 
what  tne  stnmiich  m  reall/  capable  of  perfonuing.  Tha  rasults  ohtainnl  hy  thasa 
methods  do  iiot  always  agree.  1^0  Uyial  aciaity  la  UBuall/  found  highr^r  aft«r 
Rie^ura  teit  mont  Ihan  after  tltat  of  £wald  and  BoajL  On  the  other  Imnd,  nno 
mUBt  m>l  ouiii  to  nientiou  thul  in  aoine  oasc«,  in  whioh  the  producliou  uf  hvdru- 
ehloiic  acid  ia  greatly  diminibhed,  f.f/.  in  carcinoma  vt^ntriculi,  froe  livdrocliloric 
•dd  mar  be  found  after  Ewald's  te«t  m«>al,  where«a  after  that  ol  BiaMl  a  ncgutiv« 
rcsnlt  or  the  cKamination  ia  not  tiifrcquent  The  eiplaimtion  of  thEs  appareol 
oontnuliction  lie«  in  tlin  ituit  thnt  the  large  amuunt  uf  prntind  in  Itie^el'«  tost  maal 
lA  ablu  to  entc;r  into  loose  comltinaliuti  with  ali  IUl'  hydrt>chloric  acid  uorated. 
Another  important  advantage  ia  that  it  may  be  employcu  in  the  same  vrajr  u  th« 
similar  meal  advi»ed  by  Leube  for  teating  tho  motor  efHrtonej  of  the  atomacb. 
For  B«a«ral  oae,  if  only  ono  metbod  be  •nployed,  probably  Kvrald'«  ia  the  mom 
ocmvaniont 

The  RaUrio  contentjt  mav  he  ohtainifl  h^  mran«  of  a  anft  rubher  tab«  or 
■ound  alKiut  7fi  cm.  in  IrnKth,  aml  of  vanabl»^  diaraoter,  6-7  mm  In-ina  tbo 
avenure,  tu  whow  upimt  um)  a  Hniall  g}am  tulie  (aHoat  4  inehoM  in  1  noD' 

noctod  by  ineana  of  rubber  tubing.     The  tower  cnd  of  th«  Nound  n  l'aed 

or  poaaeu  a  trniiinal  aperturc,  Imt  in  ali  caeaa  idiould  have  one  Urv«  ur  aovenil 
unall  (Ewa]d  aiul  Iln^iinliinra)  latiiral  opentnga.  Ttin  itramatm  of  the  laterKl 
<^>eiuog«  I— ena  tho  rtjik  uf  obatrucUon  by  fond  imrticie«  Tlie  armrid,  having 
besn  r«nil«<ad  a«e|>tic.  ia  plaeed  in  warm  wai«r.  In  a/plillitic,  tulMrrculoiia,  »r 
eanearom  eaMi,  »parate  louiidB  ougbi  to  bs  naed  for  aaoh  olu>  of  oaaa.  The 
■ppor  gLsM  end  is  toea  put  into  a  vesMl,  whioh  maj  be  held  hy  Ih*  palianL  The 
TOt.  II  36 
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lower  end  of  the  sound  U  next  introduced  into  the  iuttient'8  mouth,  and  pushed  aa 
far  back  as  the  root  of  tho  ton^c  (for  this  mampulation  tho  introduction  oC  the 
operatorja  finger  is  unnece*8ary).  If  the  patient  now  Bwallow  once  or  twioo  the 
tube  will  glide  mtx3  the  upper  end  of  the  oesopba^us,  its  descent  into  tho  stomach 
beiDg  aft«rwHrds  aided  ljy  &luw]y  and  rhytumiciLl]y  putihiog  it  oiiward8  until 
about  45  vm.  of  tlio  tubo  have  bccn  introduccH. 

For  obtaining  the  gastric  contents  one  of  two  methods— expressioa  or  aspiralion 
— niay  be  eniployed.  The  former  uethod  is  the  simpler  and  the  one  uioet 
frequeDtly  used.  The  »atient  is  re^oested  to  take  a  deep  inspiration,  and  then 
by  the  contraction  oi  his  abdommal  mnsclea  to  expei  the  gastric  contents 
iipwards  through  tho  sound  into  the  vcasel  prei>ared  for  their  reception.  The 
indez  fioger  should  then  be  pUioed  on  the  opeoing  of  the  glass  tube  and  tbe 
Bound  rapidly  withdrawn.  Ttie  cloeure  of  the  lumen  of  the  tube  by  the  tinger 
prevonte  tho  escape  of  the  fluid  containod  withifk  the  Bound  and  rubber  tube.  ^y 
removing  the  finger  the  contents  are  then  allovred  to  flow  into  the  receiving 
veMoL 

For  the  aspiration  method,  BDas"  aspirator,  or  other  similar  instrumen^  may  be 
BiBployed.  A  description  of  the  difiereul  forma  ia  uae  is  unneceaaar^,  since  the 
espresaion  method  Lan  the  advantage  of  greater  eimpUcity,  aod  is  quite  as 
emcient. 

(2)  Clinical  examinalion  of  the  gastric  conknts. — A.  Macroacopic  ei- 
amuiation. — The  chief  poiuts  to  DOt«  in  the  macroecopic  examiiiatiou  are 
the  quantity,  consietence,  odour,  and  colour  of  the  contents,  as  weU  as  the 
prescnoc  of  uny  foreign  cooetituontB,  sucb  aa  bile,  blood,  abnonual  quantitieB 
of  mucua,  etc. 

Before  foruiiug  an  opinion  with  regard  to  the  quantity,  one  muat  foel 
Bure  that  the  totalconteats  have  at  least  been  approximately  obtained.  Tbe 
quantity  is,  of  course,  large!y  dependent  on  the  form  of  meal  taken.  No 
conclufiion  can  be  drawn  from  the  quantity  of  the  contents  as  to  the  peptkj 
activitj  of  the  gastric  jiiice.  The  digestive  aetivity  of  the  juice  can  be 
better  aacertained  from  the  other  macrt^copic  apptiarances  of  the  contents. 
From  the  quaiitity  found,  however,  one  can  infer  vhether  motor  iosufficiencf 
of  the  etomach  is  present  or  not.  In  cosca  of  increascd  motility  the  stomadi 
may  be  found  nearly  empty  after  Kiej^ere  test  meal  within  a  ahorter  interval 
than  the  nonnal  one  of  seveu  hours.  In  other  cases  tho  quantity  is 
abnormully  Uir^c,  or  the  stoniach  is  found  to  stili  contaiii  foud  residues  after 
the  lapse  of  seveu  hours.  These  are  i)rimarily  cases  of  motor  insufficiency. 
Aa  wiil  be  seen  later,  motor  and  Becretory  insufficicncy  run  by  no  means 
always  parallel. 

La8tly,  in  some  cases  a  larger  quantity  is  found  than  that  whiub  was 
iutroduced  into  tbe  stoiuach.  These  cases  were  hard  to  explain  according 
to  the  former  view  that  water  waa  abeorbed  from  the  etomach.  More  recentlj, 
however,  von  Mering  bas  8hown  that  not  only  ia  little  or  no  water  absorbed 
by  the  stomach ;  but,  on  the  contrary,  the  absorption  of  certain  aubstances 
e.g.  Bugar,  dextrin,  peptones,  and  alcohol  is  associated  with  a  secretion  of 
water  into  the  stomach. 

It  is  further  important  to  note  the  presence  or  ubeence  of  undigested 
food  residues,  and  ako  whether  these  food  residues  are  chiefly  carbohvdrate 
or  chielly  proteid  in  nuture.  A  fine  uniform  Uquitied  mass  suggests  active 
peptoniaing  |)Ower,  accompanied,  it  may  be,  by  hyperacidity.  Undigested 
particles  of  food  suggcst  the  presence  of  8ubacidity.  Abundant  starchj 
residues  aseociated  with  good  proteid  digestion  ju8tify  tbe  conclusioi] 
that  hyperacidity  is  present.  A  certain  opinion  can  of  course  only  hi 
formed  with  regard  to  the  secretion  after  a  detailed  cbemical  examinalion 
The  nece8aity,  however,  of  a  careful  preliniinary  macroscopic  examiuatior 
may  be  illustrated  by  the  following  example8 : — In  one  čase  there  may  b 
found  only  a  small  qaaiitity  of  hydrochloric  acid,  and  yet  the  macroscopl 


exiUiiiDiitiou  iDjiy  iutlicate  a  fairly  oomplete  |>eptoDi5atiou  of  the  food.  la 
another  appareotlj  aimilar  čase  of  Bubaci(Uty,  undigeeted  food  particlea  may 
be  found  in  considcrable  quuntit}'.  If  in  tlieso  two  coses  ao  estimation  of 
hydrochloric  acid  had  aloue  beeu  made,  liltle  or  do  diHerence  in  the  cod- 
ditioDs  wouId  have  been  detected.  The  consideratioo  of  the  resnlta  obtained 
by  uuicroacopic  ezaiiiiDation,  combiued  with  that  of  the  n^ultB  of  the 
chemical^  eiamination,  8how8  the  important  difference  that  in  the  former 
caae  the  quantity  of  pepein  ia  much  larger  tban  in  the  labter. 

The  odour  of  the  gastric  conteats  ia  abo  of  conaiderable  significance. 
Norraany  they  Imve  no  diatinctive  odour.  In  certain  iMithological  conditiona 
they  have  a  8omewhat  rancid  smeli  owing  to  the  preeence  of  free  fatty 
acida.  In  casea  of  8ulNicidity  they  sometime«  have  a  putrefactive  odour 
owing  to  the  decompoaition  of  proteids  brought  about  by  tlm  growth  of 
micro-organisms.  In  casea  of  intestinal  obstruction  or  of  an  aboormat  com- 
rauaicatioD  between  the  stomacb  and  the  inteatinee  tlkey  may  have  a  f^cal 
odour. 

MuctiH  in  coDHidcruble  (jimiililien,  blood,  bile,  and  pus  ure  abnormal  con- 
etituenta  that  mny  occasioually  be  found. 

Mueua,  if  prescnt  in  large  amount,  can  eiuUv  be  recognisod  by  ita 
phy8ical  cliaractera,  and  by  tbe  foct  that  it  yielas  a  precipitate  on  the 
addition  of  a  littte  acetic  acid.  It  is  U8uatly  found  in  the  upper  part  of  the 
gastric  contents  when  they  have  been  collected  in  a  vessel  The  quantity 
of  mucus  Dormally  presen  t  is  small. 

77ic  ColouT. — Blood,  whea  preseul,  may  produce  eitber  a  reddish  or 
browu  tint  in  the  gastric  contenta.  In  the  former  caae  it  htis  been  frbahly 
Bhed,  and  microscopical  examinatioa  frequcntly  roreala  intacl  red  blood- 
oorpuaclea.  In  the  latter  the  hiemoglobin  haa  become  decompoeed  in  to 
methaernoglobin  and  acid  h^ematin  (see  '^HccmatemeBis"). 

Bilo  and  intestinal  juic«  are  not  infreiiuently  met  with  even  under 
uormal  conditiona,  the  bile  giviug  a  grccnisb  tint  to  the  gaatric  conteuta 
The  usnol  testa  for  ita  chief  uonstituents  may  be  employed  in  ita  recognition. 
The  presecce  of  intestinal  juice  ia  proved  by  testing  for  the  pancreatic 
eD2ynie8. 

Pua  ia  very  rarely  found.  It  iuay  be  recognised  on  microscopical 
examination,  and  by  meaos  of  the  chcmicid  teata  used  for  its  recognition  in 
the  urine. 

In  gasdoufi  fermentation  of  the  gastric  contents  the  nuioroacopic  appear- 
onces  are  very  charaoteristic.  Tbe  giiatric  contents,  wbeu  oollectod  in  a 
Teaael,  Bhow  at  least  tbree  distinct  layera.  The  appermost  layer  coosists  of 
foam  formod  by  gaa  bubbles  which  rise  to  the  aorface,  the  middle  layer  ia  a 
more  or  leas  turbid  fluid,  and  the  lowest  one  conaiaba  of  a  aedimeut  compoaed 
of  fine  carbohydrate  reeiduos.  This  conditioa  ia  found  under  circumatonoes 
whit:h  allow  »La^untion  of  the  gaatric  contents^  as  for  exauiple  in  motor 
inimlhciency.  The  quantity  of  free  bydrochloric  acid  ia  usuAlly  increosed 
nither  tban  diminished.  In  thia  respect  gaaeous  fermentation  is  in  striking 
contraat  with  other  forms  of  fermentation,  f.ff.  lactic  acid  fermentation, 
whioh  are  pr.LcticalIy  never  found  exoept  in  casea  of  aubacidity.  The 
mixture  of  gaaea  preeent  is  oocaaioually  innammable.  Chemical  examinntiou 
hafl  Rhown  the  preaenca  of  voriablc  quiin  titie«  of  the  foUowiDg  gaaes : — Carbon 
dioxide,  hydrogen,  inarah  gas.  and  acetyleue,  in  addition  to  nitrogen  and 
amall  quantitius  of  oxygen.  The  last  two  gaso«  are  dcrived  from  atmo- 
•pbvrio  air  which  haa  beea  •waUowed.  Sulpburett«d  hydrocen  is  aUo 
oooaiionallj  found  io  the  gastric  oonteota.  but  it  is  not  usuaUy  found  in 
tjpioal  caaes  of  gaaeoua  fermentation. 
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For  the  examinHtioa  of  voiuited  material  tlie  same  methods,  mocroscopic 
and  chemical,  are  used  as  for  ttie  examiaation  of  the  g&atric  oontents 
obtained  by  the  use  of  the  sound.  The  romited  material  ma^r  consist  of 
mucus  alone,  mucus  mised  with  bile,  or  more  or  less  digested  food  material 
with  admixture  of  any  of  the  pathological  coDStituents  alread^  mentioned. 

In  certain  cose^  the  exaiiiiiiation  of  the  giistric  contenta  after  a  teat  meal 
reqiurea  to  be  aupplemented  by  a  aimilar  esaniination  in  a  atate  of  hunger 
i.e.  in  the  morning  before  br^kfast.  Tlie  preRcnce  of  any  quantity  above 
50  oc.  iB  to  be  regarded  ae  pathological.  Qimntitiea  above  50  cc.  are  u&uallj 
found  in  caees  of  motor  insufficiencj  or  obstniction,  and  eecondly  in  casea 
of  hypej-secretion. 

i.  Tho  chief  morphologual  constituents  that  may  be  noted  on  micro- 
acoftical  examin^iioH  are  the  followiny : — Undi^eatcd  food  reiddues  e.g. 
muscle  fibrea,  starch  gmnules,  plant  cella,  fat  globulea,  etc. ;  celi  nuclei, 
8quamouB  epithehum,  coluninar  cpithelium,  macoua  celU,  blood  and  pus 
corpuBcles,  siuall  porliona  of  tlie  gaatric  mucoea,  particlea  of  tumoura,  and 
Tarious  micro-organisms  e.g,  yeast  cells,  aarcina  veatriculi,  and  nomerou^H 
form«  of  bacturin.  1^ 

C.  Chemical  exa7uirmlu?n  o/  thf  gastnc  ix>'ntents. — Priorto  tho  chemical  exttniina- 
tion  the  (^aslric  contenta  sliould  bo  tillered.  The  fiJtrate  alone  is  used  for  iho 
ezAinination. 

1.  Tho  reaction  of  the  tiltrate  should  be  a»oertained  by  the  use  of  blue  and  rod 
litinus  pnpers. 

2.  It  the  reaotion  be  acid,  tlie  presence  or  absence  of  f ree  hj-drochloric  acid  should 
be  aacertained.  There  are  a  nutnber  of  or^ranic  colouring;  matters,  which  chaiige 
in  oolour  in  the  presence  of  free  hydrochioric  acid  even  when  the  acid  is  in  very 
dilut«  solution  ;  while  they  show  no  change  of  colour  in  pre&enco  of  such  strengthš 
of  organic  acid  solutiona  aa  are  evcr  found  in  tho  gaatric  juice.  The  most  oom- 
monlr  cTiiploye(l  colourine  matters  are  tropic^olin  00  (saturated  atcoholic  solution), 
whicn  is  cnanged  from  ycllow  to  rod  by  frec  hydrochloricacid,inothyl  violot  ("I  per 
cent  a<)ueoua  solution),  Mliich  becomes  ulue,and  congo  red,  which  is  converted  into 
a  dnrk  bUie.  Tho  luostiinportantobjection  to  the  use  of  ali  these  isUiatalbumoso« 
and  |jeptcnc  wlieti  prcsont  prcveut  or  l<'sst.'n  the  colour  change  by  ciitcring  into 
locKO  combination  with  moro  or  less  of  thn  h}'drochlnrie  acid.  This  objection  doea 
not  hold  gocKi  for  (Junzburg'«  test.  fjuni:burg's  i-eagent  lia«  the  fol]uwiiig  com- 
position  : — Phlnrogluciii  2  ^nis.,  vanillin  1  gni.,  absoluto  alcohol  30  cc.  A  few 
dropR  of  thia  yetlnwiHh  duid  are  niixed  in  a  imrcelain  ba«in  with  a  very  smaU 

3uantity  of  the  filtrate,  and  the  nuxture  evajKirated  to  dr^-neas  over  the  open 
ame.  If  free  hvdrochloric  acid  be  present,  a  carmine  red  residue  is  left ;  but  if 
free  orgamc  uciihi  only  be  present,  a  sliglit  ^e]lowiiih  residue  is  left. 

The  simplest  test  for  lactic  acid  is  UfteLmann't)  reagent  (2  per  cent  a<)ueous 
phenol  solution  to  which  is  addcd  a  few  drops  of  tincture  of  the  perchloride  of  ii-on 
until  tlie  fluid  boconies  of  a  deep  aiuethyst  blue  colour),  This  reagent  should 
alwayfi  be  freahlj  preparod  before  use.  It  is  not  advisable  to  tetut  for  lactic  acid 
by  its  meaoB  in  the  filtrate  itself,  as  other  substances,  which  share  witb  lactic  acid 
the  power  of  converting  tlie  blue  into  a  oanarv  yellow  solution,  niay  be  present  in 
the  filtrate.  Aniongst  these  niay  be  mentioned  ^lucose,  phospliates.  atconol,  oxalic, 
citric,  and  tnrtarie  acids.  About  10  cc.  of  the  hltrate  are  concentrated  to  a  tbin 
■Trup  by  evaporation  on  the  watcr  batb,  thoroughly  extracted  with  ether,  uslng 
about  &0  cc.  in  aH.  The  ethercal  layer  is  then  scparatod,  and  ovaporatcd  to  dryueHi 
on  the  wHier  bath.  The  residue  is  disisolved  in  wat«r,  aud  tested  by  mc»n«^  of 
Uffclmann'a  reagent.  For  a  quantitative  cntimation  of  hictic  acid  tho  extraction 
with  ether  must  be  moro  thorough.  At  leost  six  cxtraction8,  uning  100  cc.  of  ether 
each  tiroe,  should  be  employed.  The  residue  ofter  evaporation  of  the  ether  should  be 
dissolved  in  a  kuowiL  quKUtit^-  of  water  and  titrated  wit!i  decinuraial  caustic  soda 
solut-ion.     £ach  cc.  of  thedecinonnal  alkali  it{equivalei)t  to  VOii*)i^ms.  of  lactic  acid. 

Butyric  and  acetic  acids  are  aiso  aonintimes  found  in  very  sniall  quanlity. 

The  filtrate  of  the  gastric  contents  may  also  be  tested  for  the  difierent  fonas  of 
albumoses  and  for  peptone,  but  as  7et  the  esamination  has  not  obtained  mucb 
practical  importanco. 

A  fuli  aceount  of  tlie  methoda  enipIoyed  for  these  rarer  and  less  Jmportant 
examiuationa  will  be  found  in  the  worKS  refcrred  to  under  "Literature." 


DIGESTION  ANB  METABOLISM 


549 


Tlie  presence  of  pepsin  inay  be  recognised  by  means  of  an  nrtiticial  digestion. 
10  oc  ot  the  filtrate  are  pUoed  in  a  test-tabcw  ojdrocUorio  aoiU  bciii^  adtled,  if 
neoesaarv,  until  congo  red  paper  is  just  toraea  blae,  and  a  circulnr  diac  of  hard 
boiled  wbitc  of  egg  l'fi  mn).  tiiick  and  10  mm.  in  diameter  is  pUoed  in  tbe  flaid. 
Ttie  disc  maj  be  cut  from  a  hard  boiled  egg  by  meani  of  a  Valentine'*  double- 
bUded  knife  and  a  cork-borer.  Thetest-tobeiB  thenplacedonawaterbathat40*Č. 
If  tlie  quantity  of  pepsia  be  normnl,  the  albumia  djsc  should  be  oompletelj  dia- 
fiolved  in  a  hftlf  or  at  moHt  a  wholo  hour. 

To  test  for  the  presonce  of  rcnnin,  10  cc.  of  the  gastric  filtrate  aro  acrurat«ly 
neatralisad  by  the  sddition  of  decinormal  caustic  soda  lolution.  A  few  drops  of 
tlie  ttcutr&l  tiuid  are  theti  atlJed  to  lU  cc  of  milk  in  a  t«st-tube,  and  tlio  niixturc  is 
pLaced  in  a  wat«r  ))ath  at  44)'  C.  If  rennin  lie  pre«ent  tn  sutliciout  quaDtity, 
oOMuUtion  of  the  milk  should  be  («ran)ete  in  t«n  minutcs,  oraimuNt  half  an  hour. 

Uvitnti/ative  fstimations  of  Ou  chU/coiufitufnt*  of  the  fftistric  jiltrate. 

The  total  aciditv  may  be  estimatečl  by  the  foUoving  method  ;— To  10  ct.  of  the 
gastric  tiltrate,  difuted  witit  a  little  wat«r,  a  few  drops  of  alcoholic  solution  of 
pheuolphthaliiin  are  odrlnd.  Decinormal  caustic  soda  solution  is  tben  graduaUy 
addMl  to  the  iiiiiture  plaoed  in  a  bcaker  until  a  permanent  pink  oolour  just  forma. 
It  is  custoniary  to  expn!S8  the  dcgroe  of  acidity  so  found  by  a  Hgnrc  stating  the 
nunibcr  of  cc.  of  decinonnal  canstie  soda  neoessary  to  ncutrahse  the  total  ai'id  in  100 
ccof  th<?tilt«re4l  gastric contents.  If,  forexampl<^&7cc.  of  decinormal  oaustic  «xU 
were  retpiired  to  neutralise  tlie  acid  in  10  cc  of  tbe  gastric  filtrate,  than  57  cc 
would  be  rcquired  to  noutralise  the  acid  in  100  cc,  and  the  acidity  woQ]d  be  67  per 
cent 

Other  indicators,  e.g.  litmus,  may  be  used  in  the  plače  of  phenolphthaltan. 
The  indicator  chosen  should  bo  cmpIoyefl  for  ali  the  estimations  of  one  sertee. 
This  is  a  neceesary  precaution,  as  the  results  for  the  acidity  obtniued  by  tiio  u*o 
of  differcnt  indicators  do  not  alwayi  coincido  whcn  proteida  nrc  preaent  in  the  ucid 
fiuid.  If,  for  pxaraple,  a  d  rop  of  phenolphtiialein  solution  be  added  to  a  prnteid 
one,  which  rencts  neulml  tuwardA  litnius,  the  addition  of  a  small  quAntity  of 
docinormal  caustic  soda  will  lie  found  necessary  hefore  a  permanent  pink  coiour 
of  the  solution  is  secured.  The  total  acidity  varies  within  wido  limiU  evcn  undi^r 
ph/siologiml  conditions.     50-76  per  cent  may  be  given  as  the  average. 

The  total  Bcidity  of  the  gastnc  filtrate  is  made  up  of  the  following  factors :— (O 
free  hydrochloric  acid,  (2)  comhined  hydrochloricacid,  (3)  acid  salta,  and  (4)  organic 
noids.  Tbe  quantity  oi  organic  a<-ids  pre«ent  is  usualiy  so  small  tiuit  it  maj  be 
ne^Iected.  A  method  for  tlie  estimation  of  the  uioet  iiiiportant  ono  of  tbese, 
namely,  lactic  acid,  has  alreadv  been  given.  For  methods  of  catimating  the  other 
organic  acids  see  "  Literature. 

Probably  the  simplest,  and  yet  accurate  method  of  estinuiting  the  frve  hydn>- 
chloric  acicf,  is  Fleiner^s  inoditication  of  that  of  Mintz.  To  10  cc  of  the  gastric 
filtrate  placed  in  a  beaker  are  added  a1>out  twenty-tivo  dropa  of  Uumburg^s 
reagent.  A  drop  of  the  mizture  is  cautiouslj  evaporatod  to  dryneis  ovtv  the  open 
ltam&  A  cnmnne  rod  redduo  indicates  the  proscnce  of  free  hydroohloric  acid. 
Kor  tlie  auantitiitive  estimation  of  the  free  mmena.1  aciii  (Icrinnnual  ranstic  sodu 
is  gradually  »dded  from  a  inirctte  until  a  drop  or  two  of  the  uiixtun}  yields  no  red 
residoe  oaneatiog.  Aftcr  nmking  a  pre1innimry  rwtimntion  a  Kocond  one  should 
always  be  performed,  ustng  the  recult  of  the  tirst  a&  n  guid(\  The  numbor  of  cc. 
of  decinormal  caustic  soda  used  uidicatoa  tlie  nunntity  of  frao  hvdrochloric 
acid  ezpreased  as  so  manv  cc  of  a  decinuruial  hjrdmchlarir  acid  aolution. 
Tbe  percentage  of  hydrochIoric  acid  is  oLtained  by  multiplyiiig  (lijjt  n-'Au]t  by 
"OOaAA.  Although  this  is  alwaTt  given  as  a  method  for  tliu  mtiiiiation  of  the /m 
HC'1  idone.  it  is  doubtful  wbetlier,  aftor  ali,  eomo  at  loast  of  the  ooiabined  HC1  is 
not  alsD  estimated. 

The  ariditff  dH4  to  iu-id  ictltt  may  be  eHtiuiatt^l  \t\  Lei>'s  method.  10  cc  of  the 
gastric  tiltraio  are  mixed  with  A  cc.  of  a  sAlurut<><l  •tolutiun  of  calcium  uhloride, 
•nd  the  fluid  titrated  wiih  decinonnal  caustic  euMln  in  preeiscly  tbe  laiue  manner 
u  already  dcacribed  under  estimation  of  tlifi  totnl  acidily. 

To  lA  ca  of  tbe  imstrii*  tiltrat«  in  tlini  luldtni  l  ^ui.  of  tinply  pi)wdcrprl  pure 
calcium  carbonate.  The  niisturu  in  thoruutrhlv  ahakrn  and  thcn  liltrml  throuKh 
a  previouRly  dry  f!lt«r  intu  a  well-dntxl  beskcr.  fnlctum  chlnridK,  ariil  phua- 
pbate,  thn  nxc(»5  nt  ratriuni  carbonate,  and  carbun  diMsidM  nn*  prcju>rit  iti  tba 
nltrntA  Tbe  carbun  dioiide  is  removed  by  paasing  a  stnNini  uf  nir  thr«ugh  th« 
Huid  by  means  of  a  hand  bollows  connected  with  a  tinc  ginu  tulio  dippinff  loto 
the  fluid,  or  by  means  of  an  aapirator.  10  cc  of  the  nitrate,  nuw  Irc^ii  from 
carbon  dioside,  ara  accnrat«ly  measnred  Ottt,  ratxed  wiih  fi  cc  of  a  saturnted 
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aointion   of   calcium    chloride,  and    titrated  with   decinormal  oauatic  soda       ^ 
befora    The  latter  resnlt  ^ves  the  ociditj  nlone  due  to  acid  salt«.    The  fortner 
result  gives  tlio  total  acidity. 

A  few  words  are  necessary  to  expUm  the  principles  upon  which  Leo'a  method 
is  based.  Solutions  of  free  acids  on  beinK  ahaken  with  calcium  carbonate  in  tbe 
cold  are  completc!y  neutraliaed,  while  nuida  containing  ocid  (i.e.  diliydrogen) 
phosphntcs  uftcr  similar  treatment  rotaia  thcir  ocid  rcaction.  In  a  mixture  of 
tree  »vids  and  acid  phosphatea,  one  can  tlierefore  exclude  the  acidity  due  to  free 
acidM  by  tlie  lulditiun  oi  calcium  carlionate,  and  then  »tliiuatc  iii  the  filtrato  the 
acidity  due  to  acid  phosphaten.  TIic  soluble  calciuoi  salts  which  ai-e  fonned  by 
the  interaction  of  cnlctum  carbonato  with  the  free  acids  present  (chiefly  hjdro- 
chloric)  react  with  sodium  dihy(lrogen  phosphat«  to  form  aodium  chloride  aud 
caluiuni  dihydrogen  phospliat«.  One  theii  eatiinates  the  aciditv  of  the  latter  salt, 
which  requires  twice  aa  much  caustic  soda  to  conveil  it  into  the  neutral  calcium 
phusphate  rs  Ig  nccessarr  for  the  noutralisation  of  the  corresponding  acid 
phosphates  of  sodium  and  potossium.  The  folloving  eguatluns  wiU  help  to 
render  the  niatt<?r  cloar:— SNaHjPOi  +  2NaOH  =  SNajHPO,  +  HjO:  wb«reB« 
2  NaH^PO.  +  4  NaOH  +  SCaUl,  =  CajCPO*),  +  6  NaCI  +  4H,0. 

To  overcome  thia  difficultv,  one  of  two  expedienta  may  be  en)ployed.  Tho 
total  aciditv  inay  be  estimatea  in  the  usual  way  without  tlie  addition  of  calcium 
chloride.  The  second  titration  niav  hc  carried  out  «'xactly  as  before.  The  number 
of  cc  of  caustic  soda  used  in  the  aecond  titration  would,  however,  require  to 
Ije  divided  by  two.  Thi«  division  by  two  becomes  unnecessarv  if  lx)lh  estimations 
aro  jMirformcd  under  the  same  cooditions,  nftinely,  the  aridition  of  exces8  of 
calcium  chloride.  Since  the  second  method  is  the  simpler,  it  is  almost  invariably 
employetl. 

The  totiil  quai)Uty  of  bydrochloric  acid — free  and  coinbined — is  easily  ascer- 
tained  from  the  results  aJrc»dy  given.  It  18  equivalent  to  the  total  acidity  minus 
that  due  to  ocid  phosphatcs  and  lactic  ocid  if  nre&cnt^ 

For  the  estiuiation  of  tho  total  "physioloKica]Ij'  active"  hvdrochloric  ocid 
(free  and  combined)  numerous  other  methuds  have  been  employed:  of  these 
MartiuB  and  Lijttke*8  appeat  a  to  be  the  most  accurate.  As  the  method,  howerer, 
is  8omewhat  too  coraplex  for  diuical  uae,  a  brief  sketch  of  the  principleH  upon 
wliich  it  is  founded  muHt  here  sutlice.  The  total  chlorides  in  10  cc.  of  the  gastric 
tiltrat«  are  first  c^timated  os  in  tho  urino  by  Volhard'8  method-  Tho  quantity  of 
chlorine  in  the  asli  of  another  10  cc.  is  then  estlmntcd  and  reckonod  in  terms  of 
hvdrochloric  acid.  By  subtractiug  tlie  latter  result  from  the  fonner,  one  obtaius 
the  chlorine  present  as  free  nnd  combineti  hvdrochloric  acid. 

The  looselv  combineti  hydrochloric  acia  is  equivalont  to  the  total  acidity 
minus  that  dne  to  acid  phosphateH,  free  hydrochloric  acid,  and  lactic  acid  if 
present  The  combincd  hydrochloric  acid  is  in  loosa  union  with  amido-acid», 
albumoscs,  aud  peptone«.  The  total  hydrochloric  acid  is  sometlmes  termed  the 
"pliy«ioIogicjilIy  active"  acid,  because  the  lcioBe]y  combined  is  as  tmportant  ia 
peptic  digcstion  as  tho  free. 


I 


Thk  Motor  AcTrvmr  of  thk  Stomach  iuay  be  tested  by  aeveral  methodaJ 
1.  Probablj  tbe  best  of  these  for  practical  purpoees  ia  that  of  Leube* 
Seven  hours  after  tbe  taking  of  a  test  meal  similar  to  tliat  of  Eiegel,  an 
exainination  is  made  with  tbe  gastric  souud.  Under  nonnal  conditions  the^ 
stomach  should  then  bc  found  cmpty ;  but  in  cosee  of  motor  insutiiciencTfl 
the  amount  of  fluid  varies  according  to  the  severitj  of  tbe  caae. 

2.  Tho  sahl  method  of  -E^vaid  and  Sievers  for  tcating  the  motor  effi- 
ciency  of  the  stomnch  i«  founded  upon  the  fact  tbut  Balol — a  eompound  of 
8alicylic  aeid  witli  phenol — ia  not  decomi>osed  in  acid  solution,  but  readily 
undergoea  decomposition  in  alkaline  solution  into  phenol  and  a  Balicylate 
of  the  alkali  euiployeti.  Tliijs  decomposition  cannot  take  plače  in  the 
Btonmch ;  but  occurs  vvhenever  the  salol  possea  into  the  sm&U  intestine. 
The  salicylate  thus  formed  ia  absorbed,  and  excreted  in  the  urine  as 
8alicyluric  acid.  which  givea  a  violet  colour  with  ferric  chloride.  If  1  gm. 
of  salol  be  given  to  a  healthy  individual  during  digeetion,  the  reaction  with 
ferric  chloride  ehould  appear  in  the  urine  after  half  or  at  most  three- 
quaTter8  of  au  liour.     Delay  in  the  appeanince  of  the  reaction  indicatee 


DIGESTION  AND  METABOLISM 

releation  of  the  coatonts  of  the  stomocb.  The  salol  test  has,  however, 
turned  out  to  be  far  from  reliable.  Stein  bas  Bhown  that  aalol  is  ab9orbe<l 
froui  tlie  stomach  itscif,  and  that  the  products  of  its  decomposition  maj 
aftervards  be  detected  iu  the  urino. 

3.  A  third  method — tliat  propoeed hy Klemperer — oonaists  in  introducing 
into  tbe  stouiuch,  previoiisly  Irced  froiu  fcKxl  residues,  100  cc.  of  olive  oil. 
Aftcr  two  hoiirs  the  gastric  contenta  are  obtained  by  means  of  the  «ound, 
the  completc  rumoval  of  the  oil  being  aftcm'ards  casured  by  repcatedlj 
washiug  out  tbe  stomach  witb  vmter  Tbe  oil,  after  bcing  seporatod  from 
the  water  in  a  separating  funnel,  is  measored  Tbe  diminution  in  qu&ntity 
expre8sea  the  amouut  of  oil  which  bas  been  expelled  into  the  intestiues. 
Klemperer  found  that  imder  nonual  conditions  70-80  cc.  of  oil  were 
espelled  into  tbe  intestinea  This  method,  allbongh  of  cousiderable 
Bcientific  value,  is  obviously  one  ill-suited  for  practical  uae. 

4.  Loatlj-,  a  short  reference  to  Einboms  olectrical  method  for  tbo 
eranunatioa  of  the  motor  activitj  of  the  stomach  must  suflicc.  For  tbis 
pnrpose  be  ušes  an  ingeniou6ly  contrived  instrument  called  the  gastrograph. 
Although  indicating  aH  movements  of  tbe  gastric  contcnts,  it  is  chiefly  of 
use  as  a  recorder  of  those  gastric  movements  whicb  coiuplele  tbe  uiecbanical 
subdivision  of  the  food  and  ensure  its  tliorougb  admiKtiire  with  the  gastric 
juice.     The  method  bas  not  so  far  proved  of  mucb  practical  ulilily. 

Fathuhffical  varialioru  ^f  gastric  digeaiion  may  be  divided  into 
8ecretory,  motor,  and  een8ory. 

The  varifttions  in  8eci*etory  ftctivity  may  be  eitber  in  tbe  direction  of 
iocreased  or  of  diminished  aclivily,  aud  may  a&ect  one  or  ali  of  tbe  con- 
stituents  of  tbe  gastric  Juice.  VVhercas  under  normal  conditions  tbe  gastric 
mucoea  only  secrctes  in  consetjuence  of  some  stimulus,  in  by[>ersecretion  it 
cODtinues  to  act  during  tbe  intervals  between  meals,  and,  iu  eonsoouence, 
the  stomacb  is  found  to  contain  fluid  eren  during  hunger.  This  hjper- 
secretioD  or  gaatro-succorrbcca  may  be  intermiltcnl  or  clirouic,  and  is 
U8iiaUy  associat«!  uitb  more  or  les8  8ensory  disturbanc«. 

Diiuiuished  secretion  of  gu»lric  juitje  is  found,  espociaUy  in  atrophic 
conditions  of  the  gastric  mucosa,  e.g.  iu  adenia  ventricuu. 

Anomalies  of  aecretion  a£fecting  indiri<lual  constituents  of  ttie  gastric 
juice  are  u8uaUy  limited  to  variationa  in  the  quantity  of  bydrDchloric  acid 
produccd,  the  quantity  of  pepsin  remaining  fairly  constant,  and  nui/ 
manifest  tbetuselvuH,  eitber  as  a  Bul>addity  or  a  byperaoidity  of  tbo  gaatrio 
juice.  The  totul  aciditv  in  sucb  caaes  mar  reach  valuea  of  from  100  to  150 
per  c«nt,  whili;  the  ui:idity  due  to  free  hydrochloric  acid  niay  amonnt  to 
50  to  60  per  cent.  The  alu^rations  in  acidjty  iu  tbe  differeut  iiatbologicul 
conditions  affeeting  tbe  stomach  (ean.'inoiim,  gastric  caUirrli)  ure  reforrod  to 
under  their  special  lieadings. 

Ihniinisli«!  motor  activity  of  the  8tomach  may  affcct  tbe  mnscular  valla 
of  the  urguu  iv»  u  wbule,  e.g.  in  atouj  of  tbe  stomach,  or  be  Umitcd  to 
atrttifl  parit,  as  in  pyloric  or  cardioc  insuQicicncy. 

Inct^iuied  niotibty  may  be  due  to  increascd  resisUnce  to  the  oxpulnoa 
of  the  conteuts  os  in  pyloric  stricture.  or  it  may  be  cntabUabod  to  oompen- 
sato  for  Recretor>'  iuuunicienL'y,  or  it  may  be  due  to  irritation,  os  in 
liy|>erclilorliydria.  or  luBtty  it  may  be  uerrous  in  origiu.  It  may  be  general, 
as  in  ponf<ta1tic  unrcflt  of  tho  stomach  and  in  vomiting,  or  it  may  take 
tho  form  nf  flpiiflmoi.Uc  coutrttctions  localiscd  lo  the  cafdiac  or  pyloric 
ohfioes. 

While  disestion  is  normaUy  nnaocompanied  by  aenntioii,  in  pathologictil 
oonditioiui  the  voriotiefl  of  aenaorj  diaturbnace  that  niAy  oooor,  u«  «o 
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nnmcrous  that  reference  must  bc  made  to  the  special  artkles  od  dinuMMid. 
the  stomach. 

Bili 

TVi«  secretion  of  bUe  take«  plače  continuously,  in  this  respect  diflenng 
from  the  tnie  di^estive  BecretioDS.  At  llie  preseat  tirne  bile  ia  regarded 
uiainly  as  a  tlmd  which  contains  certain  etlete  productB  destined  for 
oscreUon,  Bomc  of  these,  however,  Ipeing  absorbed  by  tbe  intesUne  after 
tbeir  discharge  from  tbe  bile  duct.  Certoiu  eubstancee  which  are  insoluble 
in  such  a  watery  solution  bs  urine,  can  be  dissolved  and  so  excreted  by  tlie 
bile.  The  mo»t  important  biliary  ccustitucnts  are  formed  in  the  liver,  not 
beiug  fouiid  in  tlio  blood  eitlier  nonually  or  after  removiil  of  llie  liver ;  but, 
if  the  outflow  of  bile  be  hindered,  tlie  biUarj*  constituentH  appear  in  the 
blood  and  are  partly  depoeited  in  diHerent  tissues,  partly  excreted  by  the 
kidney8,  giving  the  urine  a  browniftli-green  colour. 

PuvBiOLOGiCAL  AcTiON. — Until  comparatiTely  reccntly  it  was  assigned 
a  very  ini{K>rUuit  role  in  difffstion ;  but  now  it  is  only  regarded  aa  of 
importance  in  the  abeorption  of  fat«.  It  does  not  exercise  any  dircct 
deterreot  a4;tion  on  putrefjnng  proceBsefi  so  far  as  can  I>e  nia^lo  out.  The 
digestion  of  proteids  and  carbohydratea  is  practically  unaflected  by  its 
\vithdrawal ;  bnt  only  about  half  the  normal  amount  of  fat  is  absorbed,  tho 
rest  being  escreted  in  the  fas^es.  This  witlidra\val  of  fat  in  the  fieces 
allow8  the  action  of  putrefaction  organisms  on  the  proteids,  because  Iho 
latter  beconie  coatod  with  fat,  and  so  the  action  of  t!ie  jiancreatic  juice  ia 
prevented,  and  decompo&ition  ensuea.  So  long,  however,  as  escessive 
quantities  of  fat  in  the  food  are  avoided,  ncither  the  general  condition,  e.g. 
nitrogen  equilibrium,  nor  digestion  Buffers.  It  is  exc€ftdingly  difficult  to 
8tudy  the  action  of  drugs  on  the  bile  secretion,  because  the  flow  is  such  a 
variable  one  even  nnder  ordinary  conditions,  and  as  a  rcsult  of  thLs  the  cou- 
olusions  which  different  inveatigatora  have  come  to  are  very  contradictory. 
It  seems  proliable  that  no  substance,  with  the  exception  of  certain  of  the  bile 
oonstituents  themselves,  acts  aa  a  trne  cholagogue.  The  i)re88ure  of  the  bile 
in  tho  ducts  can  rise  to  a  much  greater  height  than  that  of  the  blood  in 
the  portal  8yatem.  The  temperature  of  the  blood  in  the  hepatic  vein  ia 
higher  than  that  in  the  portal,  8howing  that  the  cella  have  been  undergoing 
jictive  metabolic  changea ;  but  of  course  this  applies  not  only  to  the 
biliary,  but  also  to  the  glycogenic  function  of  the  liver. 

MoDB  OF  Orioin  of  CkiNSTiTUKNTS. — The  only  bile  constituent  of 
which  we  know  more  or  less  definitely  the  mode  of  origin  is  the  bile 
pigment  This  pigment  occurs  only  in  animals  whicb  contain  hjerooglobiu 
in  their  blood.  It  ia  certain  that  the  blood  pigmtiut  is  either  set  free  in 
the  liver  from  the  breaking  do\vn  of  red  blood-corpuecles,  or  it  is  set  free 
el8ewliere  and  carricd  to  the  liver,  where  it  is  split  up  into  an  iron-liolding 
radiclc,  hicmatin,  and  albumin.  The  former  loses  ita  iron  and  takes  up 
water  to  form  bilirubin,  the  iron  being  retained  in  the  liver,  perhaps 
bolping  to  form  hamioglobin  later.  ^h 

A  vcry  »mali  quantity  of  iron  is  escreted  in  organic  form  iji  the  bile,  no^^ 
nearly  sufficicnt  to  aci-uunt  fur  the  amount  preseut  iu  the  hipunjglobin  before 
destruetion.  Aftor  injection  of  hiPmoglohin  into  tlie  blond,  tbero  is  an  increaspd 
productiun  of  bilirubin  ;  but  this  docs  not  rcsult  in  an  absorption  and  depa-dtiou 
of  piffmpnt  until  the  nmount  becomes  so  great  tliat  the  bile  cnpillaries  or  Kniiiller 
bile  ducts  beconie  bl<x:ked.  Any  agenl«  which  can  break  down  the  refl  blt»od- 
corpuscles  sctting  free  lut^moclobin  can  produce  Iiiliinibinuria  if  the  amount  of 
disint«gratioD  be  great  cnough  to  produce  obstruction  in  the  bile  capiltaries.    On 


DIGESTION  AND  METABOLISM 


obatruction  to  tlie  bile  oulllow,  the  resulUuit  absorption  takes  pUce  iu  the  largei* 
bile  dacts,  through  the  lyiuphati(»  into  the  thurucic  duct.  Bilirubin  can  be 
fonued  frotn  hH^ni(>globin  outside  the  liver,  as,  t.g.  In  old  blood  extravaaatioDs, 
htDtnorrhaflpc  infarets,  otc.  The  pigment  which  crystalUse$  out  under  &uch  condi- 
tiooB  was  orst  of  ali  described  by  >'irchow  as  h^matoidin,  but  it  is  now  knuwii 
to  be  identical  with  bilirubin.  There  are  mAny  uther  {acta  which  briug  uut 
8trongly  tho  intiiuatu  conueclion  1>etwe«n  tlio  bluud  and  bile  pi^m«nU.  Oul^r  one 
of  these  neod  bn  refnrrod  to,  naniety,  tho  forroation  and  oxcrf  tum  in  the  urine  of 
tbe  important  imn-froe  blood  pi^ent,  hn;matoporphyrin,  in  certain  L*onditions, 
e.g.  aftersulphunul  poisoning  (see"Hwmatoporphvri!i  ").  This  pignii'nt  U  itumieric 
with  bilirubin.  Tho  ohief  pigment  iu  human  \n\v.  iti  not,  liowever,  bilirubin  but 
biliverdin,  which  ^\\va  the  gi-ccn  colour  to  the  fresh  biliary  secrclion.  It  is 
rapidly  reduced  in  the  int«stine,  from  the  action  of  bactcria,  into  hydrubilirubin 
and  derivatives  of  thnt  pigment.  Tbe  suurce  of  tbe  other  oonstituents  uf  the  bile 
hfts  not  bocn  ao  well  mado  out,  Chohf.tn-in^  a  con»tituent  probably  of  every 
living  aniniol  celi,  iss  like  the  bile  pigment,  an  etfete  priKluct  It  is  (k-rive«!  from 
the  nietalM}lisn)  of  the  i^cll  prutoplasm,  and  is  distin^uished  by  tho  re&iatttnce 
which  it  <itrors  to  further  decoinposition,  and  also  by  tt«  tcndency  to  form  gaU 
sUHiaa.  Witb  regard  to  tlie  %iilU  o/  tkr  htle  acid$,  glyL-ocbolic  and  taurochoUc,  tliey 
are  the  only  t>odiefi  whioh  can  un(Joubte<ny  act  as  chola^ogues,  undergoing 
aboorption  by  tlie  intestinal  mucoUH  membrane  after  tlieir  excrelion  into  the 
doodeaum.  Thcre  can  bc  no  doubt,  however,  that  this  absorption  takes  plače, 
not  in  tbe  durKlenum,  but  in  tbe  jejunum  and  ileum.  As  the-se  acids  unaergo 
partial  absorption,  alteratiuns  in  the  amount  of  proteid  in  the  food  do  not  atlect 
lo  any  ext<int  tlifir  oicretion  in  the  bile.    ThuK,  aftor  iuereasing  the  amount  of 

Croteid  in  tho  fiK>d,  the  &alt4  of  the  bile  acids  are  bare]y  increaaed  at  ali  in  the 
ile.  Their  absorption  may  take  plače  direc-tly  into  tbe  blood-vcasels  of  tbe 
intestinal  mucosa,  although  probably  tho  lymphatics  form  the  maiii  channeL 
Tlieee  salt«  prubably  play  iin  iiniHjrt^uit  part  in  aiding  the  absorption  of  uther 
subatances  by  the  intt^titie,  for  examp1e,  soaps  uf  the  alkuliue  euths  and  tata. 
The  other  constituents  of  the  bile  are  not  of  ko  mucli  importanoe.  Tlie  body. 
whioh  leuds  tbe  peculiar  stringv  consistcnce  to  the  bil«?,  namely,  mucirt,  is  seoreted 
by  ihe  gall  bladaer  and  larger  bile  ducta.  In  man  it  is  a  true  mucin  ;  bat  id  Uie 
ox  it  is  suppoeed  to  be  a  nucUN>-albuniin.  There  are  alf«  praeot  in  the  bile 
BUiall  quantities  of/ttt,  trcitJiiH,  and  kki/*«. 

The  amount  secreted  can  oaly  be  estimated  in  caaes  of  biliary  fistula, 
and  Buch  eslimations  are  not  rellable,  becauee  a  certain  amount  of  the  bile 
is  nomiall/  absorbed  by  tlie  intestitie,  and  acta  upon  the  biliiiry  function  of 
the  Uver.  If  it  be  tben  withdrawn  hj  means  of  a  fiBtiila,  tbis  natiii-al 
cholagogue  is  removed,  and  so  leas  is  excreted  tluui  what  would  normallj  bc 
the  caae.  The  quanLitj  also  varies  with  the  amount  of  vaber  Lakeu  and  the 
natiire  of  the  diet,  aniinal  food  increustng  it  to  the  uiost  marked  ext«nt. 
The  maximuin  of  flow  occura  some  hours  after  food  luut  been  taken ;  the 
larger  the  meal,  the  longer  the  interval  before  the  innximum  appearB. 
KxcoediugIy  little  m  kDOwn  ua  lo  the  neliou  of  tlie  uervoiiH  KyKU*ui  on  bile 
secretion.  There  aeeui  to  be  certainly  no  true  eecretorr  uerves,  but  the 
Mcretion  may  be  affoctod  by  vadoinotor  inBuences.  If  the  Idood  of  the 
portal  vein  l>e  allowed  to  pose  directly  into  tlie  inferior  cava  vrithout  poming 
through  the  Uver,  the  secretion  of  bile  stili  goes  on,  and  the  aame  holda 
good  after  obatruction  of  the  hejiatic  arterj.  After  splauchnic  atimulation 
thera  je  a  diniinished  f1ow,  with  coutroction  of  portal  veaeeb,  whilc  after 
saction  the  oppoaite  occura.  The  cxpuIfiivG  uction  of  the  gall  blodder  and 
Urgor  bile  ducta  is  under  the  influence  of  tbe  nervous  ajstcm,  pehstaltic 
wavoa  of  oontraction,  aimilar  to  the  inteatinal  onei,  oocurring  along  their 
niuooth  muflcular  flbrea.  Tlieae  maj  alBo  be  stimulatoil  r«HexIy  from  the 
gastric  niiicoua  membrane.  The  removal  of  bile  from  Uie  li^-t?r  through 
the  duct«  ia  cuuaul  by  tbe  liack  preflBUre  of  the  nt'wly  foruicd  mcretiou, 
and  alao  from  the  pre«Hure  ou  tbe  livcr  during  inapirution. 

Patiiolooicai.  AI-TRBATIONS. — It  may  undcriju  italkvlogiral  alUrationn. 
of  whicli  the  chicf  arm  due  to  ob«truction  to  tho  bile  outflow  whoD  the 
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piguicuta  aud  aalts  of  the  bile  acids  are  absorbed.  aud  tlie  iluid  left  Id  the 
dilated  channels  is  oftea  found  to  cootain  only  traces  of  the  tnie  con- 
stituents  with  an  escess  of  umcin  (see  "JauDdice"). 

Under  certain  conditious,  the  nature  of  which  we  do  not  vet  know, 
ffaU  stoMS  may  fonn  in  the  ducta.  Theee  vary  in  size,  form,  and  chemical 
compoaition.  Tbei-e  are  two  important  forma  met  with  in  man,  cholesterin 
and  pigment  chalk  stones,  the  former  being  by  far  the  more  frcujuent. 
They  aro  whitc  or  fuintly  yclIow  in  colour,  and  are  8p«ciuUy  characterised 
by  thcir  low  specific  gravity,  which  is  leas  than  that  of  water.  Absolutcly 
pure  cholesterin  etones  are  rore,  there  being  iisuallv  a  bilirubin  clialk 
nucleus  around  which  the  cholesterin  has  ctyBtalliBed  out.  The  pigment 
Btones  are  much  more  e;isily  broken  down  by  preaaure  than  the  othera,  and 
are  usually  much  smaller  and  heavier.  They  very  often  contain  traces  of 
coppcr  and  a  larger  or  Rmaller  quantity  of  other  bile  pigmenta  in  addition 
to  bilirubin,  e.g.  biliverdin.  When  numbers  of  gall  stones  have  coUected  in 
the  ducts,  they  present  a  fac«tted  appearance,  owing  to  the  pressure  to 
which  they  have  been  subjected.  Vcry  often  small  stones  or  gravel,  com- 
posed  of  calcium  carbouate  tinted  with  bilirubin,  are  passed.  The  occurrence 
of  traces  of  hGavy  metala,  e.g.  Oa,  Zn,  As.  eniphasises  the  importance  of 
the  bile  as  a  mediuui  for  cxcrction.  Witli  regani  lo  tlie  causee  leading  to 
the  formation  of  gall  stones,  it  has  been  surmised  that  in  tho  čase  of  chol- 
esterin ones,  two  factors  may  have  played  a  jMirt,  viz.  iji8ufliciency  of  bile 
salts  to  keep  the  cholesterin  in  solution,  or  exce88ive  formation  of  the  latter. 
The  most  probable  cause  leading  to  the  formation  of  l>oth  kinds  of  calculi 
is  obstruction  to  the  bile  outflow  owing  to  catarrhal  couditions  of  the  ducta, 
when  the  exce8sive  secrction  of  mucus  or  the  sheddiug  of  epithelium  niay 
at  leaet  uid  in  their  productiou. 

rA.NcitEATic  Skcustion. — Natcre  a>"d  Metuod  OF  Seckktion. — Thc 
most  important  changes  which  the  food  stuffs  \indergo  are  the  result  of  the 
action  of  the  jMJtcreatic  Juiet.  The  acid  chyme  is  2:raduaUy  neutralised  by 
tho  clear  alkaline  fluid  which  is  secreted  by  the  ceUs  lining  the  pancreatio 
aciui,  aud  whicli  is  pouretl  into  the  duodcnum  through  Wir8ung's  duct.  If 
the  fluid  he  obtaiueJ  from  a  fistula,  it  is  found  at  the  outset  to  have  a  speciiic 
grttvity  of  ubout  1'0I5 ;  but,  after  some  timo  has  etapsed,  it  becomes  poorer  in 
proteids  and  of  lo\ver  specific  gra\'ity.  In  caraivora  and  omnivora  tho 
secretion  is  not  a  continuous  one,  During  activity  the  cells  of  the  pancreatic 
acini  undergo  distinct  alterations.  Tbus  at  the  beginning  of  digestion  the 
gramiles  of  zjmogcn  gradiiallv  disappear  from  the  inner  zone  nntU  the  whole 
ceU  at  last  appcsirs  cl&ar.  Ttien  the  granulea  are  again  formed  in  the  inner 
part,  the  outer  zone  aotiug  as  tlie  storehouse  for  tbe  material  ont  of  which 
the  zymogen  is  formed.  These  zymogen  granules  are  only  transformed  into 
the  active  ferment  after  the  glaud  has  been  expo8ed  to  the  air  fi»r  some 
tirne,  or  after  it  has  been  subjected  to  tbe  action  of  vveiik  alkalies  or  acids. 
The  aviount  of  the  juice  secreted  in  twenty-four  hours  is  impossible  to 
estjmate  aocurately,  as  in  cases  of  fistula  it  undergoes  marked  alterations, 
rapidlv  aleo  becaming  poorer  iu  eolids.  As  in  otlier  similar  secretorj' 
processes,  the  socretiou  is  acconijmuieil  with  vascular  dilatation. 

Nervous  MKcnANiSM. — If  the  vagus  bo  stimulated,  there  is  an  increase 
in  the  amouut  secreted,  the  fluid  also  being  thick  in  consistence;  while,  if 
this  nerve  b«  cut,  and  its  central  end  stimulated,  the  tiow  is  gTeatIy 
diminished,  or  may  be  stopped  altogether.  A  rather  important  cauae  of 
atoppage  of  secretioa  is  vomiting,  here  also  the  influeuce  of  the  vagus 
makiog  itself  falt.  It  is  an  Interesting  fact  that  the  acid  chyme,  on  coming 
into  contacb  with   the  duodenal  muoous  membrane,  causes  an  increascd 
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pononotio  seontioD,  and  thia  brings  aboat  DeutralisAtiou.  vhilo  ulkalies 
fiavc  tbe  opposite  eflect.  This  retlex  Beoretion  poraUU  evea  after  llio  vagi 
aud  Byiu{>athetic  bave  beeu  cut,  it6  occurreDce  t^ing  then  probabljr  due  to 
the  prcsence  of  a  local  centre  porbupe  in  tbo  ceighbourhood  of  the  pjtonia 
Tlie  uiaxiu]uui  flow  occara  abouL  three  bouns  after  food  baa  beon  takcn,  tben 
sinks  for  about  the  follo\ving  four  hoiirs,  when  it  mny  again  ruo.  Tbo 
greater  the  flmv,  Ibe  poorcr  ia  the  juice  in  »jlitK 

ACTlON  OF  THE  Enzvmes. — Jlie fermfiUs  in  the  pantrtaHc  juice  are  four 
in  ttumber,  the  moBt  iniportant  one  being  tTyptin,  which  acts  upon  prot«icU, 
transforming  them  iuto  more  eoluble  bodijea. 

l*nlike  jH-iujin,  it  actn  liest  in  a  wmkly  alkaline  Holuliuti,  nlthimffh  it  in  a\&o 
Activein  noutral  orfaiiitly  acid  onea.  Stili  OTi>n  with  w<>ak  orgaiiic  ackIh,  ii.ltliouKh 
ut  the  outsct  the  action  is  almost  as  marked  aji  in  sl)ghtty  alkiUino  inrvhn,  tbn 
fcrment  is  filowly  destroyei±  disappearing,  however,  mucn  roore  rapidlj  with  weAk 
inorgauic  acid  sulutiona  Tnus  it  la  UHcless  giving  sucb  preparatiund  tut  puncrcatin 
by  mottth,  bocause  tryp6in  is  rapidljr  destro^ad  by  tbe  acid  gastric  juioc,  Th«  fint 
action  vhich  it  exerci3e(t  on  proteida  is  giniply  a  »olvent  one,  and  it  in  doubtful 
uhether  Any  alkali  alliumin  in  found  or  not.  Th«  digcatinn  rtosjiCH  no  rapid)y 
through  tite  $tage  of  pnmary  albumoAcs  that  it  ia  often  ditlicult  to  dott^ct  thoir 
preBenoe,  but  deutcro-ulbumoBe  {a  secondarv  one)  ia  furmed  in  larue  qunnti(y,  nnd 
tben  peptuno  makes  iis  appearanca  But  the  niust  oharacteriHtic  fentun',  fn>ti>  tlin 
chemical  standpoint  at  leiuit,  in  tryptic  disostion  is  the  further  docoaijMMiition  of 
the  peptone  UntU  rocently  it  was  bcliovea  that  aH  tbe  peptone  did  not  uudergo 
decomposition,  but  thnt  a  part  wa8  rcsistant,  tliis  beinK  tenaed  antipeptone,  whufl 
the  re«t,  wluoh  was  split  up  iuto  amido-acids  (such  as  Teucin,  lyn.i»in,  and  aspartio 
acid),  aminonia,eic.,  nas  t4*i-niMi  henii|>ci)Cone.  Sieufned  rt-gnrrltnl  un(i|K!pton«  aji 
identical  with  on  acid  vhich  hn  foutia  in  nuireu  conthinntion  in  muscle  iui<l 
milk,  iiamelv,  cumic  acid ;  but  it  aeems  unltKely  thnt  thia  ia  tll(^  ciue,  uh  Kouiel, 
Kutscher,  and  othem  bare  ahonrn  that  Kuhne'ii  autipeptonu  itt  nM\\y  ii  unsture 
ooDtainiug  certHiu  baa«,  caUed  the  heicuno  lja>te8  {IvHin.  hi^tidin.  and  ancinin). 
Theae  bouiea  are  only  formed  after  very  prulongeu  dige>!tiou.  The  [K>iul  of 
importance  in  that,  in  nll  probabi]ity,  if  only  digcntinn  bo  cuntinupd  long  rnauj^ 
aH  the  peptnne  c»n  l>o  brokcn  down.  Xow,  nithotigh  ihis  is  truo  for  nrtificiai 
tryptic  digt<«tion,  the  action  is  a  much  more  liniited  one  in  thn  tntcstine,  vrTy  littte 
leucin  and  tjrosin  ever  being  formod  under  nunnal  conditioiut.  In  fiuTt,  it  in 
probnble  that  the  panereatic  juic«  is  mainly  re<|uinMl  to  rendur  thn  prut^ids 
•oluble  and  ready  far  absorptiou  in  caeen  wbore  auch  large  quanliti''4  havu  bvrn 
taken  tha^  if  thiH  action  did  not  take  plaoe,  a  great  lo«  df  proteid  would  ro«ult. 
thifl  nuit4*rial  undei-going  dccompoHition  in  the  Iowor  Tmrts  ol  the  intcntinal  connl. 
Aa  we  ahall  deacribo  moro  fully  later,  one  is  compelled  to  ndmit  that  cvrn  (hn 
tnuMfonnatioD  into  albumoses  and  peptones  iit  not  abmiluU!ly  OMcntial  bcoauM! 
theforeninneniol  theM(iolubl«an)uniin)tanilalhuniinatc«)  are  tlMiniMlve«  capahle 
ol  abiorption  by  tbe  intentinal  inuncHa. 

Tlie  pruduct«  c4  a  panereatic  digestion  eaed]y  undergu  notmfaction,  and  honoe 
in  artilieial  digestiTo  nuid«  hucIi  an  agent  aa  U)yniol  or  clilonifiirTn  n^fiutrt«  to  \m 
added.  In  addition  to  th**  »uljstances  mentuned  abovn,  a  chrcinti^fn  tL<ruicKl 
trypU)pI)an,  the  nature  of  wbich  haH  not  yet  bern  fuUy  made  out,  i»  funued  about 
the  tiine  thnt  the  amido  acids  appear.  A  Kumll  aniount  of  free  amrnuciia  alao 
appoan  duruig  digotitiou.  Such  u  very  idiurtlv  t-lie  nature  o(  the  bydlroljrtu 
deooDpoaition  of  a  simple  proteid  nader  tryptir  tiigcNtion.  (.'omples  proteida  mn 
abo  mor«  «fMtrgeiioally  attacked  by  tfTpvto  than  iicp*in.  1'huB  noolao-albomliu 
b*Ta  oot  onIy  their  albumi nnun  con^titucat  ea«ily  urokcD  dow»,  but  lile  rwit<ADt 
nvelein  radicle  im  atKo  Kl()wly  diieuUved. 

Tbere  are  in  adilition  tJirtv  other  enzymes  ivhicfa  oocur  ia  ihm  pausraatio 
iaioe,  an  an)ytolytie,  a  fat-Nplicting.  and  a  mllk-onfdliiig  ooe,  Tbe  omifMjftK 
tmaent,  »n  far  as  we  at  pre«ent  knoir,  acta  oa  tb«  pcily»chnri':1ra  m  th<i  ume 
wm7 as  ptvalin.  Thu«Btarch  and  glycoMn  vodervo  bjitlrati^m  and  »re  aplit  op 
iato  tbe  di^Ktrina,  which  vire  il^itcnlird  under  aa)ivary  digtvlcn,  and  mattciM. 
TIra  aniount  of  thr  tinal  jtnidur-t,  malto*«',  deiirmU  on  thn  rvlalivd  <|uantirim  of 
MUEpne  and  pohraacchande.  The  uionottaccbaridea  oodergo  no  alteratioD,  bat 
areafaaorbed  witbout  aJteration,  vhile  celluloae  ii  not  aflbctad  by  Uw  jukoo. 

Tb«  action  of  the  iminnraiif.  jmc9  on  /oto  ia  a  non  oonpMs  od*  T1w  acid 
dijna  w  neutmliaerl  t>y  thr  bilo,  pnocnalio  jttiai^  and  tb*  mm^knm  from  Um 
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intestma)  glaafb,  and  then,  i£  fatt^  acidB  be  present,  emuUilication  of  {aU  can  at 
once  t&ke  plače  ;  but  the  fat-spllUing  feruieot  assisU  in  this  action,  setting  free 
ta,tty  acida  from  tlie  neuti-a)  fata.  Tliia  fat  aplittiiig  action  does  not  reouire  to  be 
a  very  marked  one,  because  a  very  small  quantity  of  free  fatty  acid  U  able,  in  the 
form  of  a  soap,  to  emu1sifya  lai^ge  auAutitv  uf  fac  Later  on,  tlie  mode  of  absorp- 
tion  of  the  emulsion  will  be  referred  to.  Lecitliin  is  also  epUt  up  by  Uit«  ft^rment. 
BUe  seems  to  assi^t  this  ferment  in  iu  action.  Like  ali  otner  eozvrnes,  it  is  easily 
de8troyed  by  boiliiig,  and  the  same  occurs  if  the  gland  be  Rxpoaed  to  tbc  air  for  a 
shorc  tiiue,  as  ia  the  artificial  preparation  of  pancreatic  extracts. 

T/i^  milk furdltn^ /ermetU  m  tno  juico  scema  to  bo  identical  with  reunin,  only 
its  mode  of  action  has  not  bccn  so  carofuUy  vorked  out  as  that  of  the  ferment 
derived  from  the  stoinach. 

Patholouical  ALTEKATI0N3  iu  the  juic«  have  not  been  much  iuvesti- 
gateil.  In  ccrtain  infIammatory  condilion«  aflecling  the  paucreii«  the  juice 
aecreted  is  tliin  and  inactive,  and  iu  other  pathologieal  conditions  tbere 
inay  bo  a  stoppage  of  the  tiow,  due  to  the  duclH  being  blix!ked  up.  The 
puucreas,  however,  plujB  an  important  i>art  in  the  metaboliam  of  glucoee, 
which  iuay  be  referred  to  bere.  If  the  glsnd  be  removed  entirely  from 
dogs,  diabetes  of  a  severe  type  at  once  sets  in,  and  deatb  ensues  in  a 
ehort  tirne ;  but  if  a  emall  portion  be  left,  bo  long  as  this  does  not  undergo 
atrophy,  onIy  tracea  of  glucose  appear  in  the  urine.  As  Boon  as  the  remain- 
ing  piece  atrophies.  marked  glycoauria  sets  in,  and  within  a  few  week8  or 
months  the  animal  dies.  In  such  cases  glucose  is  excreted  even  when  no 
carbohydrate  is  given  in  the  food,  and  if  any  be  given  by  the  moutb,  it  is 
whoIly  cxcreted  in  the  urine.  The  blood  in  such  cases  8hoW8  a  high 
pen.!«ntjige  of  glucose — 0"3-0*5  per  cent.  It  ia  important  to  note  that  mere 
withdrawal  of  the  juice  Irom  the  intestine  does  not  produce  diabetes,  nor 
doea  ligjiture  of  the  pancreatic  vein.  At  present  we  do  not  know  in  what 
wa7  the  pancreas  exerci&es  an  intiuence  on  the  metabolisni  of  glucose.  In 
a  few  cases  of  diabetes  the  pancreas  has,  on  post-mortem  exaimnation,  been 
found  to  be  atrophied,  or  othenrise  pathologically  altered  (see  "Diabetes"). 

Ijjtestinal  Secretion.— The  succas  entericus  is  secreted  by  Iieberkuhn'8 
glands  of  the  sniall  and  large  inteatine-a.  It  is  obtained  ufiually  from  fistnloe 
(Thiij-Vella),  \vlien  a  piece  of  smuU  intestine,  about  50  cm.  long,  has  been 
resectud  with  tho  m€Bentery  attached  and  the  upper  and  lower  openinga 
Bewed  into  the  abdominal  wall. 


It  is  a  clear  yelIow  fluid  of  inarkedly  alkaline  reaction,  containing  U5uaUy 
fair]y  lai^c  quantity  of  solida,  although  the  aniount  of  tbese  varieu  very  much. 
With  regard  to  the  ot:»/mra  present  there  ia  a  great  deal  of  contradictory  evidence. 
It  seema  most  likely  that  it  contaiiis  no  ferment  which  acts  on  proteidii  or  fat ;  but 
it  oer(alnly  coiit^iins  uii  inverting  ferment,  and  very  probably  more  than  one. 
In  some  animals  the  secretioii  appears  to  Ije  a  contiuuous  one,  in  othcrs  it  oDly 
occurs  after  stimulation  of  the  niucoiis  membrane.  £xpenmenta]ly  one  may  use 
eitlier  mecbanical,  chemicol,  or  eicctrical  stimuli.  Usually  the  amouut  secreted 
bepina  to  increaae  about  one  hour  after  food,  and  gnidaaUy  rises  to  aboub  the 
third  hour,  when  it  falls  again.  Vei-y  littte  is  known  aa  to  nervovs  tf^/fti^neet 
exerted  on  this  necretion.  If  ali  the  ner\'os,  passing  to  such  an  intestinal  loop  aa 
has  been  dc&cribed  abovc,  be  cut^  Huid  accumulates  in  the  soc.  Stimulation  or 
sectiun  of  the  vagi  seoms  to  have  no  eflect.  With  regard  to  the  action  of  the 
juice  on  the  food,  tbere  seems  alwHys  to  )xt  a  i>Ught  dJasIMic  action,  starch  being 
converte«!  into  maltoKO  ;  but  niurc  important  is  tfic  inverting  action  transforming 
maltose  into  glucose  and  caiie-sugar  into  glucose  and  levulose.  Lactose  does  not 
aeem  to  be  inverted  bv  the  juice,  althouKU  it  nmy  be  in  its  passage  through  the 
intestinal  utucosa.  The  inverting  acliou  takes  plače  iu  the  preseuce  of  autiueptit-s, 
but  ia  destix»yed  by  lioiling. 

In  tke  loit-rr  }Mirt  nf  tht  »mali  intestine,  vhei-e  putrefoctive  orgnnisms  poasess  a 
suit^ible  sliKhtIy  alkafinc  medium,  the  proteids  imdergu  chitnj^es  which  are  at  the 
outsct  simiiar  to  tho^  produced  by  tlie  gastric  and  pancreatic  secretions.  That 
is  to  say,  insoluble  albumins  are  transforraed  8lowly  into  soluble  forma  (albumoses 
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and  peptonm),  and  in  ali  probabititjr  thls  aciion  U  due  to  «nzyn)ai  necreted  by  the 
tificteria.  TItesa  organianui  do  not  attack  anftitered  alhomin  in  the  upper  jmrtof 
tho  intcstinej  because  thcre  they  h^ve  a  supply  of  albunio««'^  and  peplnnf>ji  i-ead/ 
for  assimilation.  Recently  an  (.'laborate  series  of  expenmcnU  hu  becu  carried 
out  in  ordcr  to  dUcover  vliother  inicroorgAnisiiis  are  necessary  iu  intestinal 
digOBtion,  and  it  has  been  sliovrn  that  guinpA-pipi  nliich  had  been  tiorn  in  a 
Btnile  medium  could  live  there  even  vKen  tlioir  ukkI  wits  a)>sulut<'ljr  fre«  from 
organisnia.  This  of  course  doc«  not  touch  the  ^uestiou  an  to  wltt?tlicr  bacteria  luajr 
Dot  be  of  uac  in  aiding  the  action  of  the  intestuial  enzyines.  And  anin  there  are 
mbetoncen  pr«»ent  iu  the  usual  diet  vhich  are  onaffected  by  the  otner  tinK^mes, 
bat  are  disH)1ve(l  Uy  1)ncten»l  action,  r.ff.  cellaloses.  These  micn>organi5ins  can 
aUo  break  down  protoidis  alon^  diflerrrit  linen  from  the  proteolytic  enxymea.  In 
the  fint  pisce  the  arouiatic  radicle  mav  undergo  a  variety  of  decompositiona.  Thtia 
tyrosin  is  not  only  fonned  itseif,  but  from  it  other  benzol  derivati vea  are  obtained 
by  reduction  or  oiudation,  ending  u-ith  tho  production  uf  phenol,  and  in  addition 
there  are  prorluced  aromatic  aubstances  of  a  dillirent  order  which  are  not  found 
in  ordinary  tryptic  digestion,  nan]ely,  indul,  &katol,  and  derivativos  (k  theae.  In 
the  second  plače,  bodies  of  the  fatty  Bcries  aro  foniied  oftt.>n  iu  fairly  large  quantity, 
e.g.  leucin  aud  volatiJe  fatty  acids  such  aa  butyric,  valerianic,  and  caproic  actna. 
Tbere  is  no  free  oxygen  in  tho  intestine,  owing  to  the  contuiual  furniiitiuu  of 
livdrogen  and  sulphurottod  hydrogen  from  baoterial  actioii.  so  that  auy  parasiteB 
wnieh  are  preacnt  must  get  it  indirectly  from  the  cApinary  blood  of  the  mnoosa  bv 
keeping  ns  closo  as  po^slblu  to  the  tntestinai  wall.  Tho  amount  of  oxygeD  whicn 
thoy  rtsiuire  is  very  Rniall. 

Plom'iintn. — Thern  are  nlfio  b^Mlit«  of  a  basic  nature  rterived  from  the  decom- 
poeition  of  proteid:t  which  )ioriually  are  not  forroed  in  the  inte>«tine  dunng  life 
Theae  bodies,  tenned  ptomaincs,  do  not  appear  until  about  three  days  aftor  death. 
The;  aro  foraied  alao  «  hcn  the  intestinat  bacteria  are  grown  in  ditfcrent  cuUurc 
mecua.  As  a  rule  tlie^ie  bodiea,  which  belung  usually  to  tlie  fatty  tieries,  are  not 
very  poitonoti!«  if  thry  be  produoi>d  rapidly  aftor  death ;  but  thoee  vhich  make 
thetr  apijearaucc  later  ar«  often  extrenie)y  polaonoas  eren  in  minate  doaea.  The 
beat  examplra  of  tho  non-iMistinouii  elaa«  are  eat/avcrin  and pMtrtMttn^  vhile  neurin, 
derived  fnmi  the  decompositiuu  of  lecithin,  iu  the  bent  exaraple  uf  the  poiaonous 
serios.  ThiH  \iody  is  fomied,  unlike  the  ordiaary  poisonous  ptouiaine«.  com- 
parativoly  rapidly  after  death,  u()ual]y  aboiit  tho  third  day.  One  must  bcar  in 
mind  the  p088ibility  of  the  fnrnuLtion  nf  auch  bodies  m  tinned  meata  and 
decoinposing  flesh  of  an^  kiitd,  and  also  that  similar  bodies  tnay  be  fomied  evcn 
during  Ufe  in  certain  animala,  f^.  mussels  (nee  "Diet''^  It  ia  a  comparalivelv  rare 
uccarreuce  to  meet  vith  the  fonuatiiju  of  thoee  bodiea  under  ijatbological  con- 
fiilioua  in  the  organinui,  but  they  do  occur  in  the  fieces  in  choleniv  e8peci&lly 
patreacin  aud  cadaverin.  The  primary  potaonouH  products  of  lucteria  are  ii8UaUy 
of  the  natum  of  globulins  or  albiimosea. 

Not  (>nly  are  proteidi  acted  upon  by  micro-organiam«  in  the  loirer  |»art^  of  the 
intcstinal  canal,  but  fau  ara  spitt  up  into  gtycerine  and  fatty  acida,  atid  c-arbo- 
ii/drates  undergo  manifold  feriDeniation^  or  are  sinipl;^  hydratei:l.  So  long  m 
tnere sre CArbohydratet  present  in  the  amall  inte&tine  which  Ivivt'  not  andoi|(OM 
flirneDtation.  tlio  protcida  aro  protectod  frotn  the  action  nf  micro-orguusms. 
Thns  a  milk  diet^  from  the  prcsence  of  tactose,  prevents  decomnosition  of  protrida 
owiiur  to  the  fuination  oi  bictic  acid.  The  influeuce  whicn  unalnorliud  fat« 
cxerci«e  on  the  putrefaction  of  proteida  has  a1ready  been  referred  to.  In  the  com- 
l»aralivrly  khort  Niuall  inte&tine  of  carnivoraj  and  even  in  that  of  omnivora,  vrry 
Itttle  i)utr(>:fJaction  is  set  up  compared  to  tliat  occurrtn^  in  the  large  intcstiufl. 
Fatreiactioa  in  botli  Bniall  aud  larKe  inteatiliea  ts  limit«!,  hiivrever,  to  a  fum* 
paratively  »mali  lunount  of  the  ftHid  stoA  preseut«  bouauMsi,  ia  thr  tirat  plaoe, 
inicn^organi&ms^  by  reudering  these  BufastAncee  more  aoluble;  tranafonn  tlieni  into 
material  which  u  more  eaaity  abeorbed«  and  whca  tbey  do  break  do«  u  n^jteids 
turtber,  thL>y  form  small  auantities  of  subatanoei,  soch  a«  plionol,  wliich  cheok 
pairefactiuD  ;  whilo  in  the  laKt  phioe,owing  tothegreatabaorption  of  wat4>r  in  tho 
^^  urge  intestine,  thu  conditiuns  under  whicn  the  bacteria  grow  aro  rendrn.'«!  le^ 
^^B  raitebla      Deforc  taking   up  the  »ubje^-t  of    intcstinal  luoveuient«,   cti?.,   it   is 

^m  ftiio 

V  Abac 


DeoMMFT  to  rcfer  ahorlly  to  the  nuideti  of  absurptiou  of  the  digeated  matertal,  and 
ftlio  to  tlie  nature  of  its  tranBuiiiuiiun  througli  the  organism. 

AUSOIIPTION. — Tho  port  which  tho  ^oelric  luucous  ineuibranu  pIa}*B  in 
Abaorption  ia  stili  doubtfal.  AJtbou>;h  vcry  littlo  walor  isabsorbod^a  fairly 
tttge  quAiitit7  of  solable  B»lt»,  albutnoeo,  siigar,  nlcohol,  otc.,  is  tokeo  up ; 
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but  tbe  main  chaunel  of  aljsorption  is  tltrough  the  iuteatinul  mueoea.     The 
arnount  of  a  food-stuff  absorl)«!  is  indcpcndent  of  it«  osmotic  eqnivalent. 

Ar.sohption  and  Metabolism  of  Proteids, — Altliough  the  absorption  of 
proteida  is  rendered  an  easier  and  more  rapid  procesa  by  their  peptonisatiou, 
there  uan  be  no  doubb  that  eobible  albummous  suljstances,  such  as  sjntouiii 
and  other  albuminatcs,  can  be  absorbed  without  undergoing  further  alteratioc. 
Modem  treatment  hy  rectal  feeding  is  bosed  on  this  fact,  for  in  the  large 
inteetine  the  tranafonnatioD  of  protcids  into  albumosea  and  peptoncs  takcs 
plače  only  to  a  elight  extent,  not  uearly  sufticient  to  accoiint  for  the  fact 
that  patients  can  by  this  means  be  kept  in  nitrogen  equiUbrium.  This  is 
true  not  ouly  for  the  absorption,  but  also  for  the  assimilation  of  eoluble 
albiiminous  aubstancea  Thus  one  can  inject  the  blood-sernm  of  another 
aniiual  into  tho  veins  of  a  dog  without  albumin  afterward8  appearing  in  the 
urine.  Ttie  formation  of  large  qimntitieH  of  alhiimose  or  peptone  seems  in 
fact  to  be  dcletorious,  as  the  intestinal  mucosa  is  apt  to  sutfer  from  cx- 
cessive  Htiniulation.  "VVhen  albumosea  or  iKjptonca  are  absorlied,  they  are 
not  carhed  aa  sucli  to  the  tisauea,  but  undergo  polymeriaation  into  albumios 
in  the  intestinal  mucoea. 

Nfiiiher  albuiaoses  nor  peptonea  are  preseut  in  the  blood  at  aay  tiine  during 
digestiun,  nor  are  they  store«!  up  in  the  iiiteKtinal  waU,and  yet  if  uiey  be  aUowea 
to  lie  in  a  separated  intt^stiiial  I<v>i»,  they  rapidly  disapnear.  Thoy  nuist  then 
undei'go  aome  alteration,  in  tho  intestinal  vrall,  and  if  tho  olood  in  the  me^enteric 
or  portal  vein  be  cKamincd  aftcr  a  meal  rich  in  proteids,  it  ia  found  to  bc  much 
ricoer  in  albiimins  than  before  dtgetition,  white  the  lyinph  in  the  thoracic  duct 
Bhow6  no  alterution  in  its  percenta^e  of  protoid.  Ligature  of  the  thoracic  duct 
does  not  prevent  the  absorption  of  proteio,  nor  the  su1}sequent  rise  lo  the  excretion 
of  nitrogen  in  the  urine.  These  facts  go  to  prove  that  tJie  absorbed  albunioses  are 
transformed  into  albumins,  and  that  the  channcla  into  which  the  latter  pass  are 
the  blood  and  not  the  l^iuph  vessels.  The  tneans  by  which  this  trausfonnation 
has  been  brouglit  about  are  unknown.  The  leucocvtea  certainly  do  not  seem  to 
take  up  the  albumose  and  peptone  and  transforin  tliem  into  albumin,  becau»e  no 
evidence  has  been  brought  forward  that  they  are  capable  of  elfecting  such  a  trans- 
fomiation.  Tlie  great  masa  of  absorbe<l  protoid  seoms  to  act  as  a  source  of  energj 
witl)Out  boing  takcn  up  by  tlie  tissues  and  oi^f^uiisod,  altbuugh  a  small  amouDt  must 
snpply  the  plače  of  the  celi  proteids,  which  are  alway5  undergoing  deiB>;encration. 
The  amount  of  nilrocun  excret©d  during  the  day  in  tne  hcaUhy  adult  U  equal  to 
the  amount  al>sorl>i>a  iti  Uiat  poriod^that  Ir  Lo  say,  tho  orguniiini  brtuikii  down  the 
sanic  amount  of  proteid  that  it  absorbs,  a  condition  i'eferred  to  as  nitrogen 
eguilihnuni.  Tho  small  amouiat  of  niirogeuoua  waste  products  which  the  tiaiiue 
proteids  furuiiih  to  the  blooil  when  they  break  down  is  biilauced  by  Ihe  amount 
of  proteid  taken  up  from  tho  blood  (circulating  proteid)  for  the  regeiieration  of 
tbe  tiasuea.  It  is  exceedingly  dttfioult — one  may  say  impossible— at  preaent  to 
foUoir  out  the  chanj^  which  the  proteids  undergo  in  their  dccomposition.  The 
end  products  of  tUoir  motabolisia  are  well  known,  but  the  tirst  katabolic  changes 
whicti  they  undergo  in  the  celi  protoplasm  we  can  only  surmise,  l/rea  is  the 
priucipal  uitrogenouu  end-product  in  maiitmals,  whi!e  in  birds  uric  acid  takes  ite 
plače.  In  both  oasea  aminonia  aalts  play  an  importaut  part  as  forerunoera  of 
tbese  end-product3.  Whon  blood  containin^  ammonium  salta  of  formic,  aceti<^ 
or  Lactic  acid  circulates  through  a  fresh  bver,  ui-ea  is  formed  in  appreciable 
quantity.  Here,  in  aH  probability  by  a  process  of  oxidatioa  and  synthe8iiL 
ammonium  carbonate  is  formed,  then,  by  lofui  of  water,  ammonium  carbAmat«;,  and 
finally  uren^  It  is  probabin  that  ono  of  tho  most  importJint  non-nitrogenooB 
deoompositiou  products  of  proteid  metaboUsm  is  sarcolactic  acid,  which  beoomes 
diatinctly  increased  in  tho  blood  after  proteids  have  been  takcn  in  tho  food,  and 
falU  correspondingiy  in  conditions  of  nunger.  ThU  acid  seems  to  be  formed  in 
most  organ«,  (?.//.  lungs,  kidneya,  etc,  when  blood  is  transfused  tlirough  tlicm,  and 
its  percentagfi  in  muacte  risea  during  exercise.  Its  ammonium  salt  is  tniusformed 
into  urea  in  the  liver,  If  oxidation  processeg  be  hindered  in  any  way,  tliere  is  au 
increased  formation  and  excretioa  oi  this  acid.  There  are  many  other  dorivativeb 
of  proteid  metabolism,  e.f/.  glycocoll,  acetooe,  ctc,  whicb  may  appear  in  the  urine 
aa  such  or  in  combination  with  other  subst&nces  (see  "  Urine ").    The  sulphur  and 


^db 


DIGESTION  AND  METABOLISM 


559 


phcksphorua  preaent  in  oertain  proteuU  are  in  laroe  port  oiidised  to  iheir  fuU 
extent  and  excreted  as  simplc  or  palred  aulphat«a  lum  as  pliosphat««  (see  **  Urine "). 

ADSOiiPTiOH  AND  Metabolism  of  Carbohvdbates. — UoUer  ordinarf 
coaditions  tbe  gluoose  ia  on\y  taken  up  hy  Lhe  blood  eapillaries.  but  if  there 
be  a  great  ezcees  of  sugar  in  the  intestine,  aome  m&y  aleo  ^asa  iato  tbe  lactealfi. 
Even  aft^r  a  diet  eomparutivelf  rich  in  carbohydrates,  the  amount  of  clucosc 
iu  tbe  lymph  flowiiig  froiu  tbo  tboi-acic  duct  Bho\v8  no  iucreaae,  whil6  the 
blood  in  the  portal  vcin  6ho\vB  a  rise  from  the  Dormal,  011  per  cent,  to  about 
0*4  per  cenL  Iu  order  to  prevent  tbe  loes  of  such  uu  eaaily  diiluaible 
substance,  tbe  liver  acts  oa  a  atorchousc  for  thcglucoee,  transfonning  it  first 
of  ali  into  a  leaa  eoluble  form,  glycogeii,  and  giving  it  out  agaiu  to  tbe  blood 
in  the  form  of  glucoae  whea  tbe  pcrcentage  of  the  latter  iu  the  blood  t^nda 
to  fall  before  uormal.  By  cxcluding  carboliydruttiB  from  tbe  diet  ono  cuu 
graduallj  lower  tbe  amount  of  glycogen  in  the  liver ;  while  if  one  iuject 
gloooae  into  tbe  blood  of  an  animnl  uhose  liver  has  been  rendered  free 
from  glycogen,  the  percentage  of  the  latter  in  the  liver  can  be  gradually 
raiaed.      It  seems  probablo   that  theae    transformations  of  gluoose  into 

tlyoogen  and  glycogen  into  glucose  are  tbe  resiilts  of  the  activity  of  the 
ver  cella.  and  not  of  tbe  action  of  an  en^oe  prodiiced  by  the  latter.  The 
tniuclea  and  many  otber  tissuea  cun  elTect  ihis  dehydratiou  and  poiymetuft- 
tiou  of  glucoae  into  glycogen  as  well  as  the  liver.  Iu  Lict,  glycogen  seems 
to  be  prcsoDt  at  teast  in  every  Uving  celi  at  some  stage  or  othcr  in  its  life 
history.  The  muaclcs  eeem  to  store  glycogen  before  the  liver  doea,  and 
tbey  certiunly  retain  it  longer.  Thus  it  ia  possible  to  exhaust  tbe  liver 
\vhilc  the  muacles  ulill  cootaiu  a  fairly  large  (|nHUtity.  Iu  frogs  the  muselea 
can  aldo  store  up  glycogou  cvcu  whQQ  tfae  liver  hus  bccu  removod.  One 
majr  aay  that  approximutely  150  KT&mmes  uf  the  sugur  that  Ims  beeu 
abeorbed  by  the  inteetiue  are  atored  up  as  glycogea  iu  the  liver,  and  a 
^ightly  larger  quantity  in  tbe  muscles  and  other  tisBues  of  the  body. 
AVben  a  larger  quantity  of  carbohydrate  is  abeorbed.  then  tbe  liver  and 
moBolea  would  in  ali  probability  be  unable  to  Donvcrl  the  excess  into 
g1yoogen,  and  tbe  percentage  of  glucoee  iu  tbe  blood  uiigbt  riae  to  such  a 
beight  (over  03  \*er  cent)  that  the  kidneyH  could  no  louger  retain  it,  and 
the  condition  of  glycosuria  would  result.  But  it  ia  probablo  that  tbere  is 
another  reasoa  for  temporar^  alimentary  glycosuria  in  healthy  individuala. 
In  caae«  vrhere  large  quantitie8  of  carbohydrate  have  becn  taken  with  a 
free  8Upply  of  liquidB,  abeorption  may  take  plače  by  way  of  the  lacteals,  and 
tbe  sugur  inrty  reiuth  the  general  oiroulation  without  p(U»ing  through  tbe 
liver.  Tbe  pere«ntage  iu  the  blood  in  euch  a  čase  may  be  so  higb  that 
tcmporary  glycoAuha  resulta.  When  very  large  quaQtitie8  of  disacobarides. 
Buch  as  cano  or  milk  sugar,  are  taken.  some  may  escape  inveiBion  in  the 
iotestine  and  be  excreted  uncliaoged  in  the  urine.  One  must  remember, 
howevor,  thnt  the  bowel8  may  act  as  a  safety  %'alve  for  the  removal  of  tbe 
ezoeaa  of  sugar,  diarrhcea  beinz  set  up  by  tbe  intostinal  irritation.  Proteids 
mftj  atao  aot  as  a  souruo  of  g^roogen,  so  that  eren  wheu  no  carbobydiatcs 
are  givea  in  the  food,  a  Uver  which  bas  been  rendered  free  from  Klycouen 
can  store  it  up  aguin  if  sufbcicnt  proteid  be  given  in  tbe  food.  It  is  im- 
portaot  alao  to  romember  that  the  glyoogeD  nuy  accumulate  in  the  liver 
DX)m  tbe  aotioo  of  substanoes  wbich  prevont  tho  livor  c«Us  tranafanuing 
it  into  gtaooae,  e.^.  gly06riQe,  antipyhu,  chlond.  eto.  Invcdvion  of  tbe 
diaoochArides  ia  neceasaij  before  they  can  be  transformed  into  glyoogen. 
Tbo  vuffar  circulating  in  tbe  blood  is  normally  oxidised  by  tbo  tissuea, 
fumishing  liouIly  carbonic  acid  and  wttter,  and  ia  this  action  tbe  muscles 
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pla7  an  important  part.  as  the  glucose  is  the  chief  sooroe  of  muscular 
energy.  Wlien  Ihis  action  of  the  tiaauea  does  not  come  into  play.  the 
I)ercentage  of  glucoee  in  the  blood  rises  until  the  kidnejs  ean  no  longetr 
refrain  from  cxcreting  it  (me  '*  r)iahetea").  The  intiuence  of  the  nervoua 
ByBttiiii  011  tlie  glyco<{euic  formation  and  transformation  iu  tho  liver  is 
probably  a  vasomotor  one.  Thus  aftcr  punctiire  of  the  floor  of  the  fourth 
Tentricle,  poisoning  with  nitrite  of  amjl,  curari,  etc.,  the  resultant  gljcosiiria 
is  (lue  to  an  increased  transformation  of  glycogen  into  ghicose.  Tlie 
influence  of  the  pancreaa  on  the  metabolism  of  glucose  has  alreadj  been 
referred  to. 

ABSOitmoN  AND  Metabousm  of  Fats. — This  can  take  plače  to  eorae 
eitent  even  when  no  panci^eatic  juice  or  bile  is  aUow6d  to  act  ou  the  chj-me ; 
but  bothof  thcseareofgreatimportanceinaidingabeorption.  In  many  cases 
the  xuixed  contenta  of  the  small  int^stine  are  acid  in  reaction  (as  in  doga), 
and  yet  emulsification  of  tho  fats  can  take  plače  if  the  pancreatic  jnice  have 
free  access.  It  ia  not  nece88ary  that  there  ahould  be  sufficient  alkali  present 
lo  neutralise  aH  the  fattjr  acida,  because  not  ouly  is  a  small  amount  of 
solublo  soap  able  to  cmulflify  a  fairly  large  quantity  of  thcflo  acida,  but  in 
additioD  tho  salts  of  the  bile  acids  can  eaaily  diasolve  them  and  eo  aid 
absorption.  Sonpa  and  fatty  acida  jMias  partly  into  the  blood  capillaries, 
partly  into  the  Ijinphatica,  but  they  are  trariaformed  into  fats  during  their 
pueage  through  the  intestioal  mucosa,  for  aftcr  they  have  been  given  in 
the  food.  the  lymph  in  the  thoracic  duct  containa  only  fats. 

There  la  no  reoson  for  believing  nb  present  that  the  absorption  of  fat«  takes 
plače  cntirtily,  or  even  nio&t  !largely,  in  the  fonn  of  aolutiotis  of  soiips  and  not  as 
an  emukion  of  scaps,  free  fatty  acid.s  and  fats,  After  absorption  of  fat,  the 
oytoplasni  of  the  columnar  colls  of  the  int^stinal  mucoaa  is  found  crovded  with 
fat  globules,  whi1o  nono  are  to  bo  scen  in  tho  stnatcd  honi.  This  is  no  proof, 
howover,  that  tho  fut  hos  not  posscd  tlirough  in  tho  form  of  an  CDiulsion,  altnoneh 
it  has  beon  rcgarded  as  supporting  the  vieu*  that  the  fnts  are  absorbed  in  tnc 
form  of  Solutions  of  the  soaps,  and  that  tlio  lattor  inulcrgo  in  the  cohimnar  cells 
8ynthe8ia  with  glycorine  to  lonn  fats.  UndouhtctJiy  the  contractiun  of  the 
sniooth  innscuiar  strands  in  tlie  villt  uids  at  least  the  passagn  nf  thnchvle  through 
tho  IftctealR.  Fats  of  low  melting-puint  are  more  rapidly  and  oonipU'tely  absorlwd 
than  thosc  uhich  iiielt  at  a  higher  tenij^eniture.  hi  maiiy  cases  WDen  fats  foreign 
to  thu  aiiiinal  expennient^  unon  are  ab&orbed,  they  are  depositerl  unaltered  m 
the  tissues  J  but  in  man  the  absorbed  fats  ai-e  not  nGcf»asarily  deposited  in  the 
form  in  which  they  were  tjiken  in,  being  u8ually  traneformed  int<»  the  ordinAry 
mtxcd  fats  of  the  tissues.  Thorc  can  Ije  no  doubt  that  the  &ynthesis  of  fatty  acida 
and  g]ycerine  into  fats  CAn  and  does  take  plačo  in  the  coIuDinar  celU  of  the 
inte&tinal  mueosa ;  hut  as  has  alreadv  l>een  snad  this  does  not  esciudc  the  otber 
luethod  of  fat  absorption — etnulsiiieation.  Cftrbohy(:Irates  and  proteids  nmy  also  act 
an  8oiirce.s  of  fat.,  but  the  proof  of  this  cannot  be  given  in  this  article  (sec  "  Diet  "). 
The  fats  are  deposited  in  varioua  |»irts  of  the  body ;  wlule  a  large  amount,  by 
oxidatton  to  carbonic  acid  and  water,  sets  free  energy  which  iB&y  either  take  the 
form  of  work  or  heat.  The  nature  of  fatty  degenerations  and  ioliltrations  of 
organs  wiU  be  referred  to  under  tho  spccial  pathcTogical  hcadings. 
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Adsorption  of  Putrefaction  Products. — Theproductsofputrefactio: 
formed  in  the  Iower  parts  of  the  intestinal  canal  inay  also  be  alaorbed. 
Tbis  is  eBpeciaUy  noticcable  in  caaca  of  inteatinal  obstruution,  when  phcnol, 
indol,  skatol,  etc,  are  absorbed,  osidiaed  in  the  tissues  and  excreted  in 
combination  with  sulphuric  acid. 

Intestinai.  Movements.  —  It  is  exceedingly  difficult  to  atudy  the 
norma!  peristaltic  rnovementa  of  the  small  and  large  inteatines,  because  on 
expo8ing  them  to  the  air  there  is  a  marked  diminution  in  the  periatalaiH. 
They  have  l^een  usnallv  studied  when  the  inteatines  have  l>een  surrounded 
by  a  warm  saline  solution.     One  can  tlien  perceive  that  peristalsis  is  moi 


DIGESTION  AND  MKTAHOLISM 


661 


uuirked  in  the  amall  than  in  tbe  large  iatesline,  and  that  it  takus  pUce 
uuruiaUy  in  the  direction  tovards  tbe  amu,  tbe  movemeuts  conaisting  of 
riug-Uke  eontructious  pasaing  ulong  iu  tbe  furm  of  wave8.  Tbe  correct 
direction  is  luaiutaiued  by  tbe  truusverso  folds  of  tbe  intestinAl  muoosa 
ttcting  as  valvce,  the  wtilI-marktiU  fold  at  the  pliLce  of  entniDCo  of  tbu  suiall 
iutestuie  iuto  tbe  ceeciuu  preventiug  regurgitatiou.  Autiperistaltic  movu- 
inents,  sucb  aa  occur  lo  fcecal  romiting,  aro  not  to  be  seeo  under  oormal 
conditioos.  Tbe  fact  that  tbis  periatakis  proceeds  in  one  direction  ouly, 
aud  tbut  8lowly,  provos  tbat  it  must  be  iindor  tbe  inlluence  of  tbe  uervous 

rem,  aud  yet  it  persists  after  Hucliou  of  the  mutteuteric  norvos,  being 
viaible  in  separated  intestiual  loope.  It  is  probable,  thereforo.  tbat  tbere 
are  looal  centres  present  in  tbe  intestinal  wall.  The  oerves  paasiug  to  tbe 
intestiue  uct  as  regulatora  of  the  movement,  probably  aflecting  theae  local 
oentrea.  Tbiia  stiinulation  of  the  vagus  increaaea  the  rapidity  or  amplitude 
of  the  contractionB,  wbile  spbmchiiio  stimulation  produces  8lowing  of  the 
peristalsis.  If  indifieieut  tluida  be  circulated  tbroogh  tbe  Teasek  of  a 
dtitacbed  loop  of  inUistluo,  it  remaius  at  rust ;  but,  whenuvcr  thu  ciruulation 
stopa,  tbe  loop  8hows  peritxiic  contracLions.  Tbe  espbiuutiou  of  ttiis  is 
tbat  in  the  intostinal  waU  substances  are  formttl  whicb  act  as  excitauts  to 
cotttractiou,  aud  beuce  their  removal  produces  rest.  The  contraction  of 
intestinal  blood-voaecU  produood  by  splanclinio  stimulation  probably  cauees 
diininiabed  pcriuta-lsis  froui  tlje  dLninution  in  the  umount  of  circulaliug 
blood  which  couUiioa  the  stirnubiling  subst&nces.  Tlieie  is  pix)bubly  a 
reflex  uervou.H  mcclianisiu  betWL*cn  stoniacb  aud  duoileuuui,  beoiuso  8liortly 
before  tbe  pyloru6  upeus,  tbe  dnodenum,  whicb  was  pi'evioualy  at  rest, 
bcgins  to  coDtract.  Tlio  foUowing  conditiona  olso  allect  intcatinal 
psristalais. 

1.  AltenUuma  in  /«n|Mm^uf«.  —  Oa  esposing  tbe  intestineB  to  a 
temi>oraturu  belovr  7"  C,  periataltic  movamenta  stop,  wlu]e  on  ruising  the 
temperature  tbey  iacrease.  At  30'  O.  perifltaleis  iu  Ibe  rubbil's  iutesiiue 
cettses,  bcffiinning  again  wheu  the  temperature  is  raiaed  to  42^*  C. 

2.  Sfiett  (ff/ood  itjid  drin^. — About  fifteeu  minutea  after  foud  or  after 
a  drink  of  cold  WHtcr  ^leristulsis  Ifcgins,  wbile  during  tlic  nigbt  tbe  loove- 
uieutH  are  timrketUy  (Umiuislied. 

3.  EJf<t  uf  dru(fA. — Opium  aud  atropin  paraly80  the  action  of  vagus, 
and  10  binder  iKristaUi^ ;  while  uicoiine,  both  aft«r  itgection  inlo  a  blood- 
Toapol  and  iuto  tbe  luuien  of  the  mtestine.  producsee  incraased  cuuiriictiuu& 
Potaauum  und  sodium  aalt«  also  prodnce  cuutmctioas,  th«  fonner  local.  tbe 
latter  more  geneml  iu  uharuoter. 

4  AoHon  of  itUtslinal  conUnU.  —  The  bile  aad  tbe  ioteetiaa]  guscs 
increase  puristi  ilais. 

K.f:CKH. — The  fncea  oonbAio  the  undigeated  reoiduoB  of  food-stulb,  de- 
compoaition  products,  sucb  as  indol,  formod  iu  tlio  intostino,  material 
aecreted  or  shed  by  tlie  [lassagea  tbrough  whiub  tbe  food  bas  paased  and 
uucro-oruanisms  of  ditforent  Idnds.  As  a  ruld  their  roactioo  is  auid,  thoaah 
H  iC  may  lw  ueutnU  ur  alkabne,  and  their  cousistonco  also  vahaa  grmU/ 
^K  MOoordiDK  to  ttiu  uiiture  of  thu  food  aud  tbe  tirne  H|>eut  in  tbe  iutestinitl 
^^  canaL  Tho  food  may  act  upon  tbe  t'hiiract*»r  of  the  foceseir' 
I  from  its  ovm  oompoaition  or  trom  its  ettect  upon  tho  gland  secr«  i 
I  aru  pourud  iuto  tho  caiial  or  from  its  actiou  on  intosUnal  peristalais.  Thiu 
^  u  vt^'uUibIe  diet,  from  tbe  bigh  percentage  of  indigestiblu  material  aad  of 
I  wat4!r,  and  from  tbe  stimulant  action  of  the  insobiblu  ceLtuloso  on  inteatinal 
I  poriitalaia,  prodncas  excreta  wbich  aro  cbarmctorind  b/  Iheir  fiuid  con- 
I       fliateaoe,  richn««  in  toCal  eolida,  and,  aa  a  rulo,  pov«rty  iu  uolouhi 
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material  Owing  to  the  ehort  period  that  the  material  is  aUowed  to  Ue  in 
the  canal,  reduction  processes  do  not  take  plače  to  the  same  extent  as  after 
a  flesh  diet.  If  the  vegetable  diet  be  rich  in  iron,  the  fsoces  are  much 
darker  in  colour.  The  či&tk  colour  after  flesh  diet  is  due  to  the  presence  of 
hsematin  or  bodies  derived  from  it  (ferrous  sulphide,  etc.),  and  also  to 
reduced  bile  pigmente  or  bodies  derived  from  them.  Under  a  niixed  diet 
about  130  grammes  are  ezcreted  in  twenty-four  hours.  The  most  important 
gases  present  are  nitrogen,  hjdrogen,  carbonic  aoid,  sulphuretted  hjdrogen, 
and  methane.  Feeces  can  be  formed  in  a  separated  loop  of  iuteetiue,  and 
also  in  the  iuteetinal  canal  of  starving  aTiimals  eveu  when  bile  has  not  been 
allowed  to  enter  the  intestine.  The  excreta  are  formed  in  such  cases  from 
the  shedding  of  epithelium  and  the  sub8equent  decomposition  of  such 
oiganic  mat^ial  b^  bacteria.  Different  bacteria  ma^  be  found  in  the  fseces, 
e.g.  putrefaction  and  fermentation  organisms  and  bacillus  coli  communis. 

DEFiECATiON. — Although  the  act  is  a  reflex  one«  carried  out  tbrough  a 
centre  in  the  spinal  cord,  it  is  largelj  influenced  bj  the  wilL  In  man  this 
centre  is  situated  in  the  lumbar  r^on  of  the  cord.  The  pressure  of  the 
accumulated  fseces  in  the  rectum  causes,  by  reflex  action  through  the  centre, 
relazation  of  the  sphincter,  whlle  increased  intestinal  peristal^  is  also  set 
up.  In  voluntary  defaecation,  the  act  is  started  by  a  fuU  inspiration, 
closure  of  the  glottis  and  fixation  of  the  diaphragm,  foUowed  by  contraction 
of  the  abdominal  muscles  and  levator  ani,  the  mtter  in  this  way  eserting 
pressure  on  the  rectum  while  the  tension  of  the  pelv^  fascia  ofiTera  the 
requixed  resistance.  By  an  efibrt  of  the  will  the  act  nay,  up  to  a  certain 
point,  be  inhibited  especiaUy  by  increasing  the  contraction  of  the  sphincter. 
Furgatives  may  act  in  different  vay8.  The  activity  of  salines  depends 
upon  their  endosmotic  equiYalent,  producing  a  retention  of  water  in  the 
intestine.  Thus  if  salines  be  injected  into  the  blood-vessele,  constipation 
results.  Some  again  act  by  increasing  the  amount  of  the  intestinal  secre- 
tions,  while  others  act  by  increasing  the  rapidity  or  strength  of  the  intestinal 
contractions  (see  "  Constipation  "). 

LITERATURE.— 1.  "  Pby8iology  of  iJigestioD,  Absorption,  and  Metabollsm,"  (a)  Tczt-hook 
of  Phytiology,  edited  by  E.  A.  Schafeb,  F.R.S.,  vol.  i.  1898.  (6)  NeumkI8tee's  Lehrlmch  der 
physiologuKh€n  Chemie,  1897. — 2.  "  Eiaminstion  of  Gastric  Contents,  etc."  The  folloving 
Dooks  treat  the  snbject  from  the  cimical  as  well  as  tbe  pbyBiologicaI  standpoint :  (a)  2>ie 
Brkraiikungtn  da  Magens,  Biegel,  1897,  in  Noten aqel'6  Specielle  Pathologie  und  Therapie, 
Bd.  xvi.  II.  Theil.  —  (i)  ^agnostik  und  Tkirapie  der  MageriirranJcheiten  by  Boae,  Dritte 
Auflage. — (c)  The  work5  of  £wald,  Leo,  Leube,  Bovtebet,  and  Eikhobn  b  article  in  tbo 
Tv>entxeUi  Ccntury  Praetiee  o/ Medicine. 
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SURGERV:  A  Treatise  for  Students  and  Practitioners. 

By  T.  PICKERING  PICK,  Consulting  Surgeon  to  St.  G€orge*s  Hospital ;  Senior  Sur- 
^eon  to  the  VJctoria  Hospital  for  Chtidren  :  H.  M.  Inspector  o(  Anatom)-  tn  England 
and  Wales  ;  Editor  of '*  (:Tay's  Anatom)-,"  etc,  etc.  Medium  8%-o,  about  i.ooopagM, 
»ith  nearly  450  Illustrations.'     $6.00*  [Ortfffi^r,  iSgg, 

*•*  This  book  may  be  regarded  as  the  outcome  of  the  experience  of  a  hospital 
surgeonand  teachcr  for  nearly  thirty  years.  It  hasbeenwrittef»  mainly  for  students  ; 
but  it  is  hoped  that  practitioners  wtH  find  it  a  useful  work  of  reference :  not  too 
bulky,  but  containing  a  concise  and  practical  account  of  surgical  injuhes  and  dis- 
eases,  the  signs  by  which  they  may  bc  recognizcd,  and  the  appropriate  treatment 
to  be  adoptcd  for  their  curc.  Most  of  the  illustrations  have  been  drawn  specially 
for  the  work  by  Dr.  Goldsmith,  a  pupil  of  the  author*s,  and  it  is  hoped  they  win 
form  an  attractive  featurc  of  the  book. 

•»•  A  froi^tclui  cftkr  work  vitJk  tfeiimtn  pmgM  m»y  kt  kad om  mf^ieatttn  ta  tkt puitUktr$. 

Notes  on  PbTSiolofT.  Siith  Edition, 
thorougMy  Revised.  With  141  Illmtra- 
tu)ns.     lamo.     391  pages.  $i-5ot 

BENNETT.  Works  by  Wiluam  H. 
Bennitt,  F.R.C.S..  Surgeon  to  St. 
George's  Ho«{»tal. 

Clinical  Lectitret  on  Vahcoae  Veiiia 
of  the  Lowcr  Estremitiet.  With  3 
Ptates.     8vo.     113  pa^.  I>-OOT 

On  Varicocele.  A  Practical  Treatise. 
With  4  Tablet  and  a  Diagram.  8vo.  113 
pages.  li.TST 

On  Variv.  Its  causes  and  Treatment. 
with  Special  Reference  to  ThrombtMJ«.  An 
Aitdress  deliveredat  thelnaugural  Meetin); 
of  the  Nottingham  Metlico-Chirurgical  So- 
dety.  Scssions  1898-90,  With  13  Illustra- 
tions. 8vo.  $i.lo» 
Clinical  Lectnrca  on  Abdominal 
Hemia.     Wtth  12  Diagrami.     8vo^    365 


ALTHAUS.      The  Value  of  Electric«] 

Treatment.  By  JuLtusALTiiAUS,  M. D., 
M.R.C.P..  M.R.I..  Consulting  Physician 
to  the  Hospital  for  Epilepsy  and  Paraly5is, 
Regent's  Park.     Sto.     103  pages.    $0.75! 

ASHBV,  WRXGnT  and  NORTHRUP. 
The  Diseaaet  of  ChUdren,  Medical  and 
Surgical.  By  Hknrv  Asiibv,  M. D. 
(Load.).  F.R.C.P.,  Physician  to  the  Gen- 
eral Hospital  for  Sick  Children,  Manchester, 
and  G.  A.  Wright,  B.A.,  M.B.  (Oxon.). 
F.R.C.S.  (Eng.),  AssisUnt  Surgeon  to  the 
Manchester  Royal  Inlifmaiy  and  Surgeon 
to  the  Chiklren's  Ho^tal.  Fourik  Edi- 
lian.  Edited  for  American  Students  by 
Wn.UAM  Perrv  NORTHRUr,  A.M.,  M. D., 
Profcssor  of  Pedlatrlcs,  Hellevue  Hospital 
Medical  CoUege,  Attending  rhy<ucian  New 
Vork  Foundling,  \Villard  Parker,  and  Pres- 
byterian  Hospitab,  etc.  \Vith  alx>ut  300 
Illustrations.     8vo.  $5-00* 

"Al  a  teit-book  il  U  of  fn*««!  practickl  value, 
rumbinin£  M  it  does  a  miccinct  eipoaition  •£  buth 
mrdical  and  »orKical  katmledge  aa  applied  lo  early  ' 
\\\r.  ,  .  .  The  AnHrican  edition,  with  iu  ap- 
pettdii.  will  at  once  aUracI  the  attenlion  and  com- 
mand  the  cunfidence  o(  the  American  medical  pub-  | 
lic.  1'he  name  of  Dr.  Williani  P.  Northnip,  alreadv 
•o  well  known  tn  pKdiatric  literature,  will,  a*  edi- 
tur  of  ibe  work  and  wmcr  i>(  ihe  medi<-ul  pf>rtion  »f 
ihc  aptieiidii,  ht  a  tufficirnt  KcarMtiiee  for  it« 
vaiiir.  .  ,  .  The  atirKii  jI  juct  •>(  the  Iniok  im 
iiiund  and  cirar,  thruu|[h'>iii.  '[  he  mrthiMl*  nf 
trealmrnt  are  modem  and  111  4<tord  with  ){rii«ral 
uaaKe."  —Mfditttl »md  Surgictl  Journal.  Huston. 

ASHBV.     \Vorks  by  Hksrv  Ashhv.  M. I).   , 
(I>ond.),  Phvsiciaa  to  the  Oenentl  Hospital 
for  Sick    (.'hildren,    Manchester ;    fomierly  | 
I  iemonstrutor    of     Phyhiu1i>gy,     Liver]XM)l  , 
Si-hool  of  Medicine. 

Health  in  the  Nuraerjr.  \Vit)i  25  illii^- 
tt.iii<iti<..     ('riiwn  ^vo,  Si.aj 


poges. 
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BENTLE Y.  A  Text-Book  of  Organic 
Materia  Medica.  Comprisiog  a  Descrip- 
tion  of  the  Vegeuble  and  Aoimal  Drugs  of 
the  British  Pharmacopceia,  with  Some 
Others  in  Common  Use.  Arrangcd  System- 
atically  and  E5peciatly  Designed  for  Stu- 
dents. liy  KnHKRT  Bentlev.  M.R.C.S. 
(Kng.).  F.L.,S.,  Fellow  of  King's  College. 
I^indon.  \Vith  62  Illustrations  on  Wood. 
Cmwn  Bvo.     444  pages.  t^-Sof* 

BRODIE.  The  Eisentiats  of  Experi- 
mental    Phjaioiogj.      lor   the    Use   of 

Sliiilents.  liv  1.  I..  Hkoiiik,  .M. D.,  I.«t- 
tiriT  on  I'hysiolo;ry.  St.  rhoinns's  Hospital 
Mcilir:il  S«-lii>ol.  \\illi  miuicroii'.  rhilrs  and 
lli.l^:[.^Ill^.      ^\<>.  $2."«»* 


A  List  of  Works  in  Mfdiciiu  and  Surgerjt 


MEDICAL   AND   SURCICAL   WORKS.— £*M/ii*iMtf. 


CLARKE.  VVorksBvJ.jACKsoNCLAKKe, 
M.B.  (Lond.)  K.K.C.S..  Assislant-Surreon 
to  tlie  Nurih-\Vcst  l^ndon  Hospital.  Pnth- 
olo^st  and  Curator  of  the  Museum  at  St. 
Mftr/s  Hosplal. 

Post*inortem  ExamInation5  in  Medl- 
co-Lega.1  nnd  Ordiiiary  Cases.  \Vilh 
Sjiecul  L'lt;tiner>  un  ttie  I>e^^I  A>i]W('ts  ol 
Po5t-morlenis.  and  on  Certihcatesof  Iiealh. 
tSmo.  ^o.^ot 

Surgical   Patbolog;    and  Principlei. 

Willi  i4>4  Illiistration!*.  Crown  8vo,  458 
pages.  ♦3.00* 

CLEMOW.  The  Cholera  Epidemic  of 
1892  in  the  Russian  Einpire.  Witli 
Notes  upoa  Trcatmcnt  ami  Mcihods  of 
Dismfection  in  Cholera,  and.  a  short  Account 
of  the  Confenrncc  on  Cholera  bcid  iti  St 
Peterabur^;  in  December,  1S92.  Hy  Frank 
Clkmow,  m. d.,  Edinburgh.  Sto.  136 
pages.  %\-n\ 

COOKE.  WoTl£s  by  TnoMAs  Cooke, 
F.R.C.S.  (Eng.).  B-A..  B.Sc,.  M.D. 
(1'iuis).  Surgeon  to  the  Out-Patients.  \Vesl- 
lutiutCT  Hospital,  and  Ivccturcr  at  ibc  School 
of  Aiiatuinv.  Phvtiolo)^)',  aiid  Sur){ery. 

Tableta  of  Anatomj.  Di&Kctional  atid 
Scicntilic.  Fosl  #lo.  Tcnth  Thfusamt. 
328  pagcs.  fo.jot 

Apborisms  in  Applied  Ana.toni]r  (or, 
Anatoinv  fnr  tbe  Flnal  F.K^iminations^  and 
OperatiTe  Surg^ry.  Including  100  Typi- 
ciil  Vi*a  Vocc  Qucstioiis  in  Surface  Mark- 
iii|f,  etc.  Bcin^  Notes  u(  Deinonfttration&  tu 
his  Surgery  Class.     Crown  8vo.  $i-25t 

DAKIN.    A   Handbook  of  Midwirery. 

By     \Vll.l.lAM      kADFURn     DAKtN,      M.D.. 

F.R.C.I*.,  OtKtctrical  Phy«idan  and  I.eci- 
urer  oo  Midwilcry  «nd  l>iscases  of  \Vomcii 
to  Si.  (icort;«'*!  Hospital ;  FI)ysician  to  the 
L>en«fal  Lying-in  Hosptul,  etc.  Wilh  400 
lUiiftnilioos.  neariv  ali  tU  which  air  orig- 
inal.    Large  Crown  Svo.  $>1-5'** 

DICKINSON.  \Vorks  by  W.  HowsKir 
DlcKi.sio.N.  M.D.  CanUb.,  F.R.C.P., 
rhyakian  to,  and  Lecturer  on  Medicine  at, 
Sl  U«oi^'s  i  lospiut.  cic. 

The  Tongne  as  an  Indication  of  Dts- 
eaae  :  beinjj  tli«  Luminan  /.etiurci  dcliv- 
ercd  ut  tlie  Koval  Coltcgc  of  Phjiiicians.  in 
March.  1888.  With  4  Colorcd  Plates  and  7 
\Vood-culs,     8vo.     112  pagcs.  $3  sof 

Occaaional  Papers  on  Medical  Sub- 
jects.  1855-180.  \Viih  Diagntms  and 
lllustratiuni.     8vu     247  pagc^.         ^.oot 


ERICHSEN.  On  Concussion  of  the 
Spine,  NerrOus  Shocka,  and  othcr  Ob- 
sclire  Tnjiirics  of  th«  Nervous  System.  in 
their  ClinicaJ  and  Medico-I.egal  Aspects. 
Bv  Lbe  lale  Sir  John  Eric  Erichskn, 
N(,D,  New  and  Kevtsed  Edition.  Crown 
8vo.  |3.50t 

FOWLER  and  GODLEE.  The  Dia- 
eases  of  tbe  Lung^s.  Itr  James  KiNUh* 
TON  FoWLER.  M. A.,  M. D..  F.k.C.P.. 
rhys)cian  to  the  MiddtescK  Hospital  and 
to  lbe  Bromptoa  Hospiul  (orCoMumption, 
etc.;  and  Kickuan  I.  Goulec,  M.S.. 
F.R.C.S.,  FelIow  and  Pro(e=Bsof  of  Clini- 
tal  SuTKCT.  l^nivepsitj-  College,  LoniJon  ; 
Surgeon  to  the  Urompton  Hospital  for 
Consumplion,  etc.  With  itollluMnition^ 
Svo.    732  pagcs.  ♦6.00* 


FRANKLAND.  Micro^muiisms  in 
Water:  Ihcir  Signifioance.  Idemilicalion, 
and  Kemoval.  Together  with  an  Accuunt 
of  titc  Bacteriolopcal  Methods  involved  in 
tbeir  lavcstlgation.  Spccislty  de:ii](QeJ  for 
the  Usc  of  fiosc  connectcd  wiih  ihe  Sani- 
lary  Aspects  of  Water  Supply.  By  Percv 
Framklamd.  ni.D..B.&:.(Lond.).F.R.S., 
and  Mre.  Pf.hcv  Frankland.  With  a 
Plates  and  38  lUustrations  in  tbe  text. 
Dcniy  8vo.     544  pi^^es.  ♦joo* 


HALLIBURTON.  Work»  by  W.  D. 
Maixidurtok.  m. d..  B.Sc..  M.R.C.P., 
Pnjfcssor  of  Physiology  at  King's  CoUege, 
I^ndon.  etc.  etc. 

A  Text-book  of  Chemical  Phjaioloer 
and  Pathalog7.  With  104  lUustntions. 
Svo.      8ij4  pages.  t>^-'!S\ 

Essentials  of  Chemical  Ph78iolog7. 
With  74  lUustiattons.     8vo.  ♦tjo^ 

%*  A  «BiaII  book  suiubU  (or  inedic»l  ttudaiU. 
traitiaji  ihe  subject  in  ihe  »m«  w*y  m  Pnfeaur 
Schafer*!  "  EaMntUk"  treaU  a(  HiaUilot]r. 

HASSALL.  The  Narratire  of  a  Busjr 
Life:  An  Autobiography.  ily  Arthur 
Hhj.  Hassali^  M.D.  (Lond.).M.R.C.P., 
etc..  eic.     Svo.  $I.7S 


Pubiis/tcd  bv  LongpHfjus,  Grren^  &  Co. 


MEDICAL   AND  SURGICAL  WORKS. 


LANG.  Tbe  MethodJcal  Ex«[niaation 
of  tbe  Eye :  Bcb);  Pan  I.  of  a  Guidc  to 
the  Pnclice  of  Ophthalinology  lor  Studcnu 
and  Praclitiooers.  By  WtLLIAM  I.ANO, 
F.R.C.S.  (Kn(:.),SurKeon  tothc  Roval  Lon- 
don Ophlhalmic  llospital.  Moorfieids.  Sur- 
geon  lo  and  Lecturer  on  Ophthalniology  nt 
the  Midd]c9cx  Hospital.-  \Vith  lllu-^itrations. 
Cn>wn  8vo.  $i.lo* 


LANGTON.  Abdominal  Heniia.  By 
John  I.angton,  F  K.CS..  Surjteon  to  Si. 
Bitrtbolomew's  llospila],  Senior  SurgeOD  to 
ihc  Citjr  of  London  Tniss  Socictv.  With 
numcrous  Illustrations.       \Ih  prtparation. 


LEUMANK.  Notes  on  Micro-Organ- 
isins  Pathoeenic  to  Man.  Oy  SurKvon- 
Ciiptaiti  H.  H.  S.  Leumann,  I.  M.  S., 
M,  B.  (London),  ctc.  ctc-  Crown  8¥o, 
boards.  loopages.  $i.ou* 


LIVEING.  \Vorks  by  Robert  Livejnc. 
M  A.  and  M.[>.  (LaBtab.).  F.R.C.P. 
(Lond,),  etc;  Ph>'sician  lo  the  r>cpartTnent 
for  DUea&es  of  the  Skin  at  the  Middlesex 
flospilat,  etc. 

Hand-book  on  Diseases  of  the  Skin. 

Witli  cspccial  reference  lo  Diagno»is  and 
Treatment.  Fifth  Edition.  Revised  and 
EnUrged.      l6nio,     460  pages.  $i-5ot 

Notes  on  the  Treatment  of  Skin  Dis- 
eases.   Ftftb  Kdilion.     iSmo.     uSpages. 

LONGMORE.  \Vork$  by  Surgeon-Gen- 
eral  Sir  T.  LoNOMnRR.  C.R,.  F.R.C.S., 
Ijite  Profcisor  of  Militarv  Surgery  in  the 
Arm;  Medical  School :  Ofncer  of  the  Legioo 
of  Ilonor,  etc. 

Tbe  Illustrated  Optical  Manual ;  or, 
Haod-book  of  Instnictions  for  the 
Gutdance    of    Surgeons     in    Testing 

8ualjty  aud  Range  ot  Vision,  and  in 
iatinguishin^  and  Dealing  with  Op- 
tical Defects  in  General,  Olusir^tcd  by 
74  Diawinfi;s  and  Iliagrums  by  Inspector- 
General  Dr.  Macdonald.  R.N.,  J-.R.S.. 
C.B.     Bvo.     363  ps^ges.  $4-50T 

Gunshot  Injuries.  Their  H»tory,  Char- 
acceristic  Features,  CompUcadoos,  utd  Gen- 
eral Treatment ;  with  Statliiics  conceming 
ihem  as  thcr  are  met  with  in  'NVarfarc. 
Second  Edition,  1895.  With  78  lUustra- 
tioos.     8vo.     S6t  pagca.  $10.50 


LUFF.  Text-book  of  Forcnsic  Medi- 
cine and  Toxicology.  Uy  Aurtiua  P. 
LuFF.  M. D..  B..SC.  I^nd..' Phy5ician  in 
Charge  of  Om-Palicnls  and  I-ecturer  00 
Medica!  Jurisprodence  and  Toxicology  in 
St.  Mary's  Hospital ;  Kumincr  in  Forenuc 
Medicine  in  the  l'nivcr»ly  of  London  ;  Ex- 
tcrnal  F.x.irTjincr  in  Forensic  Medicine  in 
the  Victoria  Universit>- ;  Official  Ana1ysl  to 
the  IlomeORice.  \Vith  numerous  Illustra- 
tions.     2  voK,  cruwn  8vo.  $7-SO* 

MASTERS  OF  MEDICINE.  A  New 
Scrics  of  M<jni>gr<iphs,  Fdited  by  Ernbst 
Habt.  D.C.L..  Ediior  uf  tlic  "  Britlsh 
Medical  Journal." 

1.  John  Hunter,  Man  of  Science  and 
Surgeon  11728-1793).  Bv  SieriiRN 
Pai;rt,  m. a..  F.R.C.S.  \Viih  Portniit. 
Crown  Svo.  $1.25 

3.  William  Harvey.  By  ]>"ARrv  Pmw»:r. 
F. S. A,,  Surgeon  lo  the  \ictoria  Hospi- 
tal for  Children,  Cbcbea.  NVith  Portrait, 
Crown  Svo.  $1.25 

3.  Sir  James  VoungStmpsonandChlo- 
roform  I1811-1870).     l{y  II.  LAiNctkia- 

UON.      \Villi  Porlrait.      t'rrj»ii8vo.      $1-25 

4.  William  Stokes,  His  Life  and 
Work  (1804-1878}.  hy  hi»  Son  Wiii- 
lAM  SioKKs,  Snrgpnn-in-Ordinarj-  to  tbe 
(.hieen  in  Irciand.  Wiih  1'ortraits  and  II- 
liotrndoHs.     Crown  9*-o,  $'.35 

5.  Sir  Benjamin  CoUios  Brodie.  Sy 
TiMoriiv  HrpiMEs.  M.  A..  F.R.C.S. 
Wiih  Portiail.     Crown  Svo.  t(>3$ 

6.  CIaude  Bernard.  By  Sir  MichaRI. 
Fositit.  K.C.Li  .  M. A,.  M.H..  D.C.r... 
elc.  Pmfcs.sor  nf  Physiology  in  the  Uni- 
veptily  nf  Cambridgc.  SVilh  Portrait, 
Crown  Svo.  Si. 25 
•,♦  Otker  ft/umft  in prrt^rnli*m. 

MOORE.  Elementarj  Physiotogy.  Hy 
Henjamin  Mlioru,  M.,\,.  Profi-vMir  of 
Ph\'»iuloi;y  in  the  Mcdital  School  of  Vale 
Univenily  ;  latcSharpcy  Rcscan-h  Srholar, 
and  Assistant  Professor  of  Phvsinlog)*  at 
llnivcriity  Colicge,  London.  NVith  laj 
Illustrationft.     Crown  Svo.  $1,20* 

',*  TtiU  lKH>k  ia  JDUoded  for  begi onen  iu  tbe  Mitv 
»en,  >»(!■■»  fint  boak  (or  ihe  um  of  •liitfcauol  |vi> 
olovy  Mid  iii«lkiAF  In  folksu  aad  itnivcrsitick. 

MUNK.  The  Life  of  Sir  Hear7Halfoi-d, 
Bart.,G.C.H.,M.D..F.R.S.,Prcsidcnt 
of  the  Royal  College  of  Pby9ician8; 
PhysLcian  to  George  III.,  George  IV., 
WtUiam  IV..  and  to  Her  Maiett; 
Queea  Victoria.  By  William  Munk, 
M. D..  F.S.A..  Fellow  and  late  Vicc-Presi. 
dent  of  the  Koyaj  College  of  Physicians  ot 
Lomlon.     Crown  Svo.  t4-00 
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MURCHISON.  Works  bv  Charles 
Mi'RCHis<_'>.  M. D..  LL.D..  F.R.S..  etc.. 
I-'ellow  of  the  RoyiU  College  of  Ph/skuns  ; 
late  Physicuui  and  Lcclurer  on  tlic  Princi- 
ples  and  Practiceof  Medicine,  St  TboRUs's 
Hospitol. 

A  Treatiie  on  the  Continued  FeTcnof 
Great  Britun.  1  hird  Ediiion.  I^dlted 
by  \V.  Cavu-V.  m. d.,  F.R.C.P.  Wiih  6 
Colored  I'late<i  and  Lithoemphs.  iq  Dia- 
^[Tams,  and  20  Wood-ctit  lUnstrarions.  8vo. 
752  pag»-  %1'VA 

CtUiical  Lectures  on  Diseases  of  the 
Liver,  Jaundice,  and  Abdomina) 
Dropsy  ;  Includio^  tlic  Cr[»niiin  Lectures 
on  Functional  Dcrangemenls  of  the  Li?er. 
deltvered  at  tbe  Roj^  Cottece  of  Phy9ician& 
in  1874-  Ncw  Editton.  Revised  by  T. 
I.AUDF.R  Brunton,  M. D,    Bro.    734pages. 

NEWMAN.  Lectures  toPractitioners 
on  the  Diaeases  of  the  Kidnej  ame- 
nable to Surgical Treatment.  CDpiously 
lllastrated  by  Cases,  Slaltstics,  and  F^epara- 
tions.  By  Davui  Newman.  M, D.,  Sur- 
pon  lo  the  \Vestern  1nrinnary  (Oui-door 
Department)  ;  Lecturer  011  PalhoIogy  at 
the  Glasgotc  Koyal  Infinnary,  etc.  8vo. 
486  pages.  $3  oot 

OOLING.  ACourseofPracticalChem- 
istr7.  Ainiiitjcd  fur  the  Usc  uf  Meiiical 
Students.  By  Wii,liam  Oih.inc.  M. A.. 
F.R.S.  Fiflh  Edition.  VVith  71  \Vood. 
cuts.     Crown  8vo.     S74  pagcs.  $3,ODf 

OWEN  (E.).  A  Manual  of  Anatomr 
for  Senior  Students.  Hv  Etimund 
OwKS.  M.B..  l-.k.O..  Surjreon  10  St. 
Mary's  tlospital.  London.  \Vith  210  II- 
tustnitions.     Crown  8vo.     534  iviges. 

»3-50t 

PAGET.  Works  by  Sir  James  Packi, 
Bart.,  F.R.S.,  D.C.L.  (Oton.).  LL.D. 
(Canlab.),  etr. ,  SerEcani-Surgeon  to  the 
Oneen  ;  Sur>jeon  to  the  Prince  of  \Vale6  ; 
Consoltiog  Surgeon  to  St.  B.-utholoinew's 
llospilal. 

Lectures  00  Surgical  Pathologj.  Pe- 
Itvered  al  the  koval  Collcgc  of  Surgeons  of 
Kngland.  Founh  Ldiiion.  Re-cditei)  by 
IheAuTiloiiaad  W.  Turner.  M.B.  With 
131  Wood-cuts.     Bto.     864  pages.    17.00^ 

Studie«  of  Otd  Case-Boolu.  6vo.  j6o 
P»g«»  $3.00 

POOLE.  Cookerr  for  the  Diabetic.  By 
W.  H.  and  Mrs.  PwLE.  With  Preface 
by  Dr.  Pavv.     ramo.  Ii.oo 


QUAIN.  Quaia's  Elements  of  Aitato- 
my.  Th«  Tcnth  Fdilion.  Filiied  bv  Ki»- 
WARDAl.BejtTScHAFK8,  F. K. S..  Profcssnr 
of  Physk>logy  and  1 1 i«tolo]i;y  tn  Lniversitv 
Collcge.  London,  and  Gborue  Dancer 
TiiANE.  ProfesM>r  of  Anatoiny  in  Unlver- 
sity  CoUe|{c.  I.Andoa.  3  volumn  (u  pari*). 
Royal  8vo.  $31.50* 

Parts  sold  separately  as  foIlows ; 
Vol.  L     Part  I.      EmbryoIogy.     By  1*10- 
fcssor  ScHinut.     With  200  Rogravings. 
ni;iny  of  which  are  eolored.  $3.00* 

Vol.  L  Part  II.  General  Anatoinv  or 
Histoloify.  Hy  ProfessorSciiAFKU.  \Viib 
□earlv  500  Eajfiavings,  maQy  of  which  are 
eolored.  $4.oo* 

Vol.  II.  Part  L  O»tc0toKy.  Arthrolot:y- 
By  Profcssor  TilANE.  VVith  324  Engrav. 
ing».  to-^o" 


Vol.  II.     Part  n. 

By  Professor  Thane.     Witl 

ings,  manv  of  which  are  eolored. 


Myolo£y,  Angc»olog)r. 

'Vitn  K)*)  Eintrav- 
•4.50* 


Vol.  m.  Part  I.  Spioal  Cord  and  Bralo. 
By  Profcssor  SciiATER.  With  139  Engiav. 
ings.  $4.00* 

Vol.  in.  Part  H.  Tbe  Nerves.  ByPrn- 
lessor  TiiANE.  With  I03  Engrarings, 
inany  of  whicb  are  eolored.  (3.00* 

Vol.  IlI.  Partlll.  OrgansofllteSenses. 
By  Profcssor  Schahek.  \Vith  178  Engrav. 
ing«.  $3.00* 

VoL  IIL  Part  IV.  SpUnchnology.  By 
Profcssor  Schafer  and  Johnson  Svmino- 
TON.  M.n. ,  Profestor  of  Anatomy  in 
OuecoB  Cotiegc,  Belfast.  ^ith  337  En- 
grarlngs.  %A  lO* 

ApfKNlnx.  Snpcrficial  and  Snrgical  Anat- 
omv.  By  Profcssor  Tmank  and  Profes«jr 
RiČkman  j.  Godlee,  m. s.  \Vith  «y  En. 
gravings,  niany  uf  whiub  are  colorrd. 

•a.oo* 

RICHARDSON.  Vita  Medica:  Chap 
terti  o(  Medica!  Life  and  Worlt.  By  Sii 
Benjamin  VVaru  Richaruson.  M. D.. 
LLD.,  F.R.S.     8vo,  $4.00 

SCHEKK.  Manual  of  Bacteriologr 
for  Practitioners  aod  Students.  With 
Especial  Reference  to  Practical  Metb- 
ods.  By  Hr.  S.  L.  Sciie-vk,  Professor 
£xlraQrdinar}'  in  ihe  Univcr&itv  of  Vienoa. 
Tntniilated  from  the  German.  with  an  Ap- 
DendlK,  by  W.  R.  Daiasok.  B.A.,  M. D.. 
Univer9ity  Dublin,  late  UniTcrsity  Travel- 
Irng  Priieman  in  Medicine.  With  100  II- 
lustrations.  some  of  which  are  eolored. 
8vo.  $300* 


MEDICAL  AND   SURCICAL  WORKS.~r«ffr»«^«'. 


SEMPLE.  ElemcDts  of  Materia  Med- 
ici, and  Therapeutics.  hy  C.  E.  Ak> 
MANii  SKMriK.  B.A..  M. H.  (Cantab.). 
L.S.A..M.R.C.r.  a^ond.).  Memberof  the 
Court  of  Ejuimincrs,  and  lalc  Scnior  F.x- 
amincr  in  Arts  at  Apolhccaries'  Ilall.  etc. ; 
auihor  of  ■' Aids  to  Matcria  Medica."  etc. 
NVith  440  IlluslraLiuns.  Crown  8vo. 
Tages  xxxii-48o.  $3*oof 

SMALE  and  COLVER.  Distases  and 
Injuries  of  the  Teeth,  includinfi^  Pa- 
tholog7  and  Treatment:  a  Manual 
of  Practical  Dentistry  for  Študenta 
and  Practitioners.  Hv  MoKin.s  Smalk. 
M.R.CS.,  L.S.A..  L.U.a.  Dental  Sor- 
jreon  to  St.  M»ry's  llospiul,  Dean  of  the 
Scbool,  Dental  Hoflpital  of  London  ;  and 
J.  F.  COIVBK.  T..R.C.P..  M.R.C.S.. 
I..r>.S.,  Assistant  Ilental  Sur^eon  to  the 
Dental  llovpital  of  I.ondon.  \V'ith  nn< 
merous  Illustration^     Laree  crown  Svo. 

SMITH  (H.  F.).  The  Hand-book  for 
MidwiTe5.  By  Henrv  Tlv  Smitii,  II. A.. 
M.B.  (Oxon.),  M.R.CS.  SccomI  Edition. 
ihoroughij  Revised.  With  41  Waod-cms. 
Crown  6vo.      188  pagcs.  $i-75i 

STEVENSON.  Wounds  in  War.  The 
MechaDism  of  Ihcir  Production  and  thcir 
Trciilment.  Hy  Surgeuti-Colonel  W.  F. 
Stevenson  (Anny  Medical  StafFl.  A.B.. 
M.B.,  M.Ch..DubHn  Univer5i(y  ;  Profess- 
or  of  Militarj  Surgery,  Armv  Medtcal 
School,  NelJey.  \Viih  SO  Uiustrations. 
8vo.     434  pag«.  $5.00 

TAPPEINER.  Introduction  to  Chemi- 
cal Methods  of  Cliaical  Diag^nosis.    By 

Dr  H.  TAi'1'F.tM-H,  Profesor  o r  Ptiarma- 
coingv  »ml  Principal  nf  tht?  Ph;iniiacoIogical 
Institute  of  the  l'niveniity  of  Munich. 
TnioMated  from  the  Suth  German  Etiition, 
with  an  AppcndU  on  Micro  -  Biological 
Methods  of  Dia{rno&i!^.  by  Edmond  J. 
McWeeDey.  M. A..  M.D.,  etc.  Prafcssor 
of  FathoIoKy  and  Bacieriotocv,  C.  U.  Med. 
SdiDol :  Eaamincr  Roynl  Univenlty  of 
Trcland.  etc,     Cn)wn  8»o.  ti.io* 

TIRARD.  Diphtheria  and  Antitosio. 
By  NesTOR  Tikaki*.  M.  D.  I^ond.,  Kellov 
of  ihe  Royal  CoIIege  oi  PhvsicUns  ;  Fellow 
of  King's  CoIIege,  London  ;  Profcitsor  ol 
Materia  Medica  and  Therapeutics  al  King'5 
CoUege  ;  Pbysidan  to  King's  CoIIege  Hos- 
pital :  and  Senior  Phvsician  10  ihe  Evelina 
Hospital  for  Sicic  Children.     Svo.        $3.50 

WALKER.  WorkibvjAM  H.  \Vaijceb, 
L.R.C.P.,  M.D.,  etc.,' etc. 


A  Handbook  for  Motbers  :  bcingSimpte 
llints  to  \Vomen  on  the  ManaKemeat  of 
tbeir  lleatth  during  PK:Knanc;y  and  Coo- 
fineraent,  logethcr  »Hih  Pliiin  Dircctions  as 
to  Ihc  Carc  of  Infants.      i3mo.  $1.00 

A  Book  for  Everj  Wonian. 

Pari  L  The  Management  of  Children  in 
liealth  and  Out  of  Health.  lamo.  251 
paiies.  $1.00 

Part  H.  WonMn  in  Health  and  out  of 
Health,     i^mo.     167  pages.  $1.00 

WALLER.  Works  by  ArcusTUS  D. 
\Vm,i^k.  m, d..  K.K.S. 

Human  Phyatolog7 :  t>eipg  tbc  substance 
ot  Lectures  delivercd  at  ihc  St.  Mary's 
Mcdical  School  from  iSS;  to  1690.  Sec- 
ond  Edilion.  \Vith  304  Figure*  in  the 
tcxt.  Bibliography,  and  lndex.  Sto.  Pages 
x\-i-633.  $4-00* 

Esercises  in  Practical  PhysiolosT. 

Pari  L  Klcrocntary  rhysio!ojfical  Chem- 
'Ktry.  By  AfGfsTiS  D.  Waller  and  W. 
LkggeSvmbs.  Crown8\-o.  Paper.  So-SS* 
Part  H.  {PrtpariMg. 

Part  in.  Physiology  of  the  Ncrvous  Sy». 
tem,  Elcctro  Physiology.  Ciovn  Svo. 
Boards.  6d-90* 

Part  IV.  {Pripariti£. 

Lectures  on  PbyaiolD{ry.  Fina  Scrie*. 
On  Animal  Eleciricitv,     S»'o.  Si. SO* 

W£1CHS£LBAUM.  The  Elementa  of 
Patboiogical  HistotoEy,  with  Special 
Reference  to  Practical  Methods.  By  Dr. 
Anto.m  Weichselba(im,  Ffofessorof  Paih- 
otogv  in  the  Univer5ity  of  Vienna.  Trans- 
latttl  by  W.  R.  Dawson,  M. D.  (Duh.), 
Denionslritor  of  Palhi>Iogy  io  the  Royal 
CoIIege  of  Surgcons.  Treland  ;  late  Medica! 
Travctling  Priieroan  of  Dublin  Univer8ity, 
etc,  etc.  With  321  IlIttstratioDS,  partly 
in  colors.  a  Chromo-Iiihographic  Ptate,  7 
ntotographic  Platcs,  and  full  Indea.  Royal 
8vo.     Pp.  a.vi-456.  $7.50* 

WEST.  Lecturefl  on  the  Diseasea  of 
Infanc;  and  Childhood.  L{y  Charles 
VVest,  m. d.,  etc.  Koundcr  of,  and  lor- 
merhr  Physician  to,  the  Ilospital  for  Sick 
Children.  Seventh  Edition,  Revised  and 
Enlaifed.     8vo.     908  pages.  46.oof 

WILKSAND  MOX0N,     Lectures  on 

Patboiogical  Anatomjr.  Pv  Samuel 
\VllJCs,  M. D..  F.R.S.,  Con&uliing  Physi- 
cian  to  (iuy's  Hospital,  and  tbe  late  Wau 
TEK  MoxON,  M. D,.  F.R.C.P..  aomc  tirae 
LectureroD  Pathologyat  Gay'$  Hospital. 
Sto.  ifeoot 


A  List  of  Works  in  Medicint  and  Snrgery 


MEDICAL   AND   SURGICAL  WORKS.— C^M/miM/. 


WEVSSE.  An  Epitome  of  Human 
HistolOFj  for  the  uae  of  Studcnts  in 
connectioa  witb  Lectures  and  Labora- 
tory  Work.  Hy  Akimur  \V.  NVevssk. 
A. M..  l'h,I>.  Instnictor  in  Biology,  Mas- 
i^adiuseiLi.  InslJniteof  Technology,  Uoston, 
fivo.  tl-so* 

".  .  .  ckin:(ucly  wcllamoecd«idAriod«lo[ 
(imd^aMtioa  1 1  i*  »tirpriung  tn«t  «11  tK«  impnrl- 
jt&t  f«ct*  cma  be  mcntioacd  m  »uch  bricf  compaja." 
— U  F  llARKit).  Th«  John«  Hofriiini  HoMMtal, 
ItelUmon,  Hd. 

"  I  aiocerdjr  b«lie\-e  it  i»  tbt  lie«  bovk  fot  rcrii- 
injK  ib*  rabjed  »fter  harlni  thoam  the  roicniaropic 
slidet  «nd  w»ll  inclucc«.  \  nt  '  quir  '  I  bare  never 
tcfo  A  mare  cnmpletf.  and  rniK»r  work  on  ibc  Mih- 
jert.  TliTc  \*  mnrc  of  deud  in  thU  bonk  tban  m 
ihr  ^^Mr*x  huloli)C7  I  kncMrol.  The  vtudrnt  wilt 
bc  convinced  Ihat  ii  ia  bort  fnc  hini  to  bu;  it,  evca 


StHOHBI,    Ecl 


:pu)tii 


M«dkal 


if  kc  tuu  h&d  a  tmncr  and  mor«  cspuuivc  book  in 
hh  pnmuirin."  — C    S(H( 
Cnllagc,  Nei»  Vark  Clty. 

"  I  And  it  Nvll  piii  together,  mc imtpasa  ral«  in 
iheiuteoieflts.  .  .  .  I  bclicTe  il  frilt  ptov«  rn? 
nKful  *%  t,  niiir  tmiitiend,  opecullv  to  tb«r  medii^ 
•cbodi*."— J.  S,  Kl^L;klJlt,  Tofa  Coll«ec,  U«h 

WILLIAMS.  pDlmonarj  CDnsuin(h* 
tioD :  its  Elioloffv.  I'aihoIogy.  and  Trcal- 
ment.  By  C.  J.  B.  \Vili.iams.  M. D.. 
L!.. D..  F. R.S. .  PhjTiician-EKiraordiiunr 
to  Hcr  MajcstT  thc  Quccd,  and  Ciiarles 
T11E01M.1KB  NSll.l.lAMs.  Phy«ician  to  ihc 
Kospital  for  Consumption  and  Disea-tcs  of 
tti?  Chcst.  Broniptoa.  Secood  tlditioD, 
Enlargcd  and  Kcw-ntleD.  \ViUi  4  Cotored  I 
PUtcs  aod  lu  Wood<iits,    8vo.  466paecs. 


VETERINARV   SCIENCE. 


FITZWYGRAM.  Horsesand  Stables. 
By  Major-tieneral  SiR  V.  riTZWvr.RAM, 
Rnrt.     Wiih  lijpagcsof  IHustralions.     Svo. 

$1.15 

MILES.  The  Horse's  Foot  and  How 
to  Kcep  it  Sound,  Ity  Wii.i.iam  Milbs, 
Author  of  "A  Plain  1  reatise  on  Morse* 
Sbocioe,"  etc.  Teolb  Kditioa.  \Vith  an 
Appendix  on  Shoeing  in  General  and 
Muntert  m  PaiticuUr.  WUh  13  PUles. 
Koyal  8wo.  (4-5C)t 

MORTON.  A  ManuaJ  of  Phannacjr  for 
the  Študent  of  Veterinanr  Medicine. 
By  W.  J.  T.  MuRTMN.  Ei>:lith  Edition. 
lamo.     576  pagcs.  $3-5ot 

PERCIVALL.  Works  by  Wiu.iam  Pek- 
LivAi-L.  M.R.C.S. 

Hippopatholog;,  A  Sjrstematic  Treatise 
on  thc  l>isor<icn»  and  LameQC»  of  the 
Hor&c,  wilh  tiicir  most  apnrovcd  Mcthods 
of  Curc,  Embracing  ihc  Doctrinc  of  thc 
English  and  French  Veicrinarf  Schoots, 
vitth  lUustraiive  WoodM:uti  and  Colored 
Lilhoirniph  PUtcs,  etc.  4  vols.,  8vo, 
bnund  in  6.  fjo.oof 

*«*  The  volumo  are  sold  separatelj  as 
fDllows : 

Vol.  I.  Inflaratnation.  Svo,  boards.  93-75t 
VoL  H.      Part  T.  \i>ut  uf  Prinl. 

Vol.  II.  Part  II.  The  DiseaMs  of  the 
Digestive  Organs  of  tb«  Hotm.  8vo. 
boards.  l4-3st 

Vol.  IIL  DUonkn  of  tbe  Horse.  8vo. 
boardt.  $S-oof 


PERCIVALL.  Hippopatbologj,— C«»- 
timutd. 

Vol.  IV.  Part  I.  Lameae«  of  the  Horac. 
&VO.  boards.  tZ-Sof 

Vot.  IV.  Part  II.  Lamcncss,  etc.  8ro, 
boards.  V^sof 

Glander«  and  Farcjr  in  the  Horte,  being 
a  portion  of  Vol.  \\\.  of  ibe  Hippopathot- 
ogy.      Svo,  boards,  $3.00^ 

Thc  Anatomj  of  the  Horse.  Embfac- 
ine  thc  Stnictur«  of  the  Foot.     Svo,  cloCh. 

TvrelTe  Lectures  on  the  Form  and 
Action  of  the  Horse,  wilh  8  Hngravin^ 
on  Steel.  %l-ll\ 

STEEL.    A  Treatisc  on   Diaeases  of 

the  Sheep :  bcing  a  Manual  of  Ovine 
Palliuloyy  for  thc  Usc  of  Vetetioarv  Frac- 
titioncre  and  Sludenls.  By  I.  H-  STEti., 
F.R.C.V.S..  Author  of  "  Dtseaaes  of  the 
Ox,"  **  Discascs  o(  the  Dog,"  etc.  TUu»- 
tratcd  wtth  a  Colored  Platc  and  99  Wood- 
cuts.     8vQ.     378  pagca.  %^vA 

"  STONEHENGE."  The  Doff  io 
Health  and  Disease.  By  "Stone- 
HKNOK,"  \Vith  78  Wood-«ngravings. 
&quare  CTOwQ  6vo.     450  pages.  $3.SO 

TOUATT.    Works  by  Wiia.iAM  Vouatt. 

The  Horse.  Re^ised  and  Eolarged  by  W. 
\Vatson.  M.R.C.V.S.  Wood-cat«.  8*0. 
597  pages.  I>>SS| 

The  Dog,    Reviscd  and  Bnlarged.  Wo 
cuts.     Svo.     370  pagcs.  ^<Qaf| 


Published  by  Longmans,  Green^  &  Co* 


SANITARV  ENGINEERING 

A   Practical    Treatise    on    thc   CoUection,   Removal    and   Final 

Disposal  of  5cwage  and  the  Desig^n  and  Construction 

of  Works  of  Drainagc  and  Sewcrage 

With  a  Special  Chaptcr  oo  the  DispoKal  of  House  Rcfuse  and  5ewag:e  Sludg^e,  and 

Numerous  Hydrautic  Tables,  Formulae  and  Menioranda,  tncludtng  ao  Extea- 

sivc  S«rieB  of  Tablea  of  Velocity  and  Discharg;«  of  Pipes  and  Sewers, 

8pectally   computed    by   Gang^illet   &nd    Kutter's    Formula 

By  Colonel   E.  C.  S.  MOORE,  R.E. 

Aothor  of  "  Sanitary  Eng^tneering  Notes,"  «tc.    Formerly  Instructor  in  Estimating; 
and  Construction  at  ttie  School  of  Militarj  Engineering,  Chatbain. 

l^rge  Sto,  with  534  Tllustrations  and  70  L.argc  Koldinu  PUtcs.     1'p.  xx*Hi-68i,  $ii).<jo  «<■/. 

Sunitnary  of  Conicnts  :  Introduclion.  Chnptcr  I, — CoUection  and  Rcmova!.  II.  Scwer- 
age.  III.  The  Flow  o(  l.iguid  in  l'ipes  and  Open  Channels.  IV.  Ilydraulic  Memoranda — 
llydrauli<;  Tab)e<i.  V.  Application  uf  KurmuUL-  of  lXircy  atid  Uazin,  and  ix\sitoi  lianf^lllet 
and  Kutter.  VI.  ConNtniction  nnd  Materials.  VII.  VcntiLaliun.  VIII.  Traps.  IX.  App«> 
ratus,  I^trinc«:  and  \V.  C's.  X.  Appnratus  (cantinued).  Urinal«,  l.jivatury  Kitltn|^.  elc. 
XI.  Surface  Water  Cnilection.  XII.  Subsoil  Drainage.  XIII.  Sanitar)-  Notefi.  XIV. 
Sewagc  I>uposaI.     XV.  Disposal  o[  Sladge  and  Ilouse  Kcfuse. 

The  lullowing  are  some  of  thc  Icading  features  ol  this  importjuit  work  : 

ir.   The  enliTely  ncw  and  cJitcndcd  scrieii  of  tables  of  vclocity  and  discharge  of  circular  and 

egtfsbapc  !icwcn,  ctc.     Thi<<  is  thc  fin>t  publishctl  scries  of  such  Ubics,  bascd  upun 

Kutter'!  formula  aiKJ  thcy  ha\-e  bccn  «pcc)alty  calculated  for  thc  work. 
A.   The  fuil  manner  in  which  aH  scctions  of  the  «ub]'ect  are  iltustmled,  both  by  llthographtc 

plates  and  stnaller  illustrations  in  thc  tcxl. 
r.    The  special  dcsi-riptions,  wiih  illustratiuns  uf  iniportaiil  works  uf  Sewcm)ce  und  Sevrage 

Disposal  and  the  valuable  informalion  on  thc  Disposal  and   Ue^tniclion  of  lluu«e 

Kcfusc  onil  Sludifc. 
ti.  Thc  im[)ortani  informatioo  on  the  f1ow  of  vrater  in  Tipcs  and  Open  ChanneU. 
e.    Thc  v\tensirc  scrics  of  HydninLic  and  othcr  Tubks  K-yond  thosc  just  mentioiictl. 

Considcring  thc  jrrave  importance  of  Sanitary  Knginccrin);,  ti  \»  rcmarkablc  (hat  no  book 
dcalini;  with  the  subject  in  a  thorough  and  comprehensive  manncr  bas  httherto  bccn  published. 

In  ihe  prepuration  of  the  work  Colonel  Moore  has  availed  himsclf  of  valuiible  Information 
furnishcd  by  leadin);  ^tpecialitits  in  particular  brunches  of  tlic  subject,  one  uf  whuni  is  thc  late 
Colonel  Waring,  wIh>m;  work  in  ihc  di-*(Kisal  of  Kcwagc  and  garbo^  n  dcscribcd  .it  len^^th. 

OPINIONS   OF    THE    PRESS. 

"  N«  «B|iDc«r  caM  tflbrd  bt  be  mlbout  u  copr  uf  ihi»  (.uniiircheniini  naRUol  of  uniunr  ciafinecniif .    .    .    . 

**  TIn  faONe  i«  .  .  .  Iklll  iMd  0)n|»l«le  ctnianie  i^r  the  blc^l  jfiacbO«  in  lanilarj  cMKincvrins  ,  •  uluicr  ki  ih« 
liilof  autborili«BqiiotC)IaiUMoaauHencemcni  u(  ihc  worl(  wiU  kIio«  how  thonutfh  an<i  hu«  paitututnit  Cokuiel 
Muon  hu  b««n,     .     .     .     Aft  ■  bitok  ofrelcreme  ii  is  Hinp]y  incl»|icsMlilc."~7*« /*«Mk- //#«y/<fc  ^■V*""*' 

**  Feiv  dcpanntcou  td  Kppbci]  icicuc«  on  tbot«  grcatcr  or  bmmv  daii|[crau»  erron  lh*a  are  rcvcaled  ia  the 
lii(liiry  of  unilaliua,  bjt  a  vulumc  like  ihik  »huwi  ihc  tniiscDt«  prootcu  wliich  li»  becn  m^de.  and  leadt  ui  to 
ihink  Uiat  At  loM  <*c  Ar«  on  finai  Kraund  ...  a  Creat  book,  involv  id|  ilmoM  iMfinilc  lalMr  on  (be  piul  cA  ihe 
•  ulliur.  anil  caa  bc  rtrcummcudcil  uk  undoulMcdlr  ihe  vianilAitl  wotk  gn  ihc  viVjo.l.  .     .     Tite  typ«  t»  t\- 

c«Il«Hl,  Ihc  mi«prinU  nniark*Uy  hi«,  tlia  illuMr^Ucns  iii  ihc  t«x(  iiiokI  cleailjr  drawn  Miid  teprodiiced.  and  th« 
folding  pUlck  an  nodcU  o(  what  aiid)  pUm  oUKht  1»  be."—  /4<  Htnidtr. 

"  It  is  tk«  oa]y  book  yv\  rccdvcd  by  Tkr  Hmcimtrritg  Ktt^rd  which  |ire»cai<  a  Rood  dcicnpooci  of  the 
vnriaui  iMoleneal  »yM«ni*  ofum^^e  dis^uil  aow  Uuaciiltg  to  tnucti  auefidnn,  ll  canlnift«  a  l«(|e  niinifaer  otne» 
hfdraulic  taMM  o( tmdodbKit  value  3»  limc  and  1abor-«anBi(  udt  m  ciunpuciuon*.  lia  illiii4naa»  of  Mverd«* 
lailshre  fnUBMNMSaod  w«)|l  (^Kti.  Thc  •uLject  of  dispouil  in  geiMral  is  trestcd  tn>n  iDUKViHif  munner,  and 
Un  iBfimaaikMi  on  Rritidt  tftnmt  nf  rcfu»e  crcniatiun  11  vili  be  difTiculi  1»  mcuk  ibvivhcra  in  w>  coa*«ai«ai  a 
(brtn.  .  .  .  The  book  i«  very  \pttxi  fr»ni  bcgiiiaiiif  to  mhI,  a»d  wi'l  b«  a  viJuaUa  oddiiiM  10  ih«  libniry  otmtty 
amvko  whh«4  10  IcAm  (l>e  g(nwal  tltcorv  and  pnciicc  of  ••o  imich  of  untiitry  ea(iQ«riDS  praciic«  tn  Gn*t 
&rilaiq  ak  t«  enbr»c<d  in  it*  »cope.  Ihe  (lUcu*«ioti  »f  varianc  iheoric«  <if  ihr  nvm  ta  Mvcrv  and  the  laUes  lu 
bmUi  in  appl]ris(  ihctn,  it  «  fcitiuie  which  \%  alaiM  <«xjrih  thc  pričo  o(  thc  viduaM." 
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ADVERTISEMENT. 


Thit  Work  is  esMnti*ny  a  Diciionary  or  Cheinistry  in  ils  Applicaiioni  lo  ihe  Arts  and  Uanufacturei ;  hencc 
it  deals  but  spatringlv  wiih  the  purcly  ftcimiific  atpecu  of  ChemisCry,  unless  ihcsc  have  Mme  direct  and  immediaie 
bearing  upon  the  biisiiicM  of  the  techoologist.  For  ali  tuch  matien  reference  is  made  to  the  Ncw  Edilion  of 
"  Watt's  Diciionary  of  Chemittry,''  by  Dr.  Forster  Morley  and  Mr.  Pattisun  Mutr,  to  which,  indccd.  the  prcienl 
\Vork  may  be  aaid  to  be  coinplementary.  In  order  to  &cilitate  vnch  reference  the  general  plan  and  method  of 
arrangement  ol  the  two  Dictionaries  are  similar,  and  (he  nomenclaiure  and  notation  adopted  are  practica]ly 
identical.  It  haa,  however,  not  been  tliought  desirable,  even  if  it  had  beeo  found  posiible,  lo  malce  uae  of  the  tame 
ebborate  sy»iein  of  abbreviation  and  contracted  expression  as  that  cmployed  in  the  companion  VVoric,  in  wh>ch  the 
varicty  and  coniplexity  of  the  subject-matter  are  necesiiarily  much  gr«iter. 

Although  the  twa  \Vorlcs  are,  in  a  bro:id  general  sense,  compIementary,  it  is  pra(:tically  impossible  to  avoid  a 
certain  aniount  o(  overlapping,  and  thercfore  a  certain  degree  of  independencc.  Hence  in  the  present  Work  the 
Chemical  hiitory  of  a  produci  of  icchnical  importance,  so  far  as  it  is  known,  has  oftcn  been  completcd,  although  its 
derivatives  have,  at  present,  no  application*  in  the  Art».  Moreover,  such  subjects  as  the  ATUoSfHKRE,  Water, 
Fbkmbntatiok,  the  Chrmistkv  of  THB  IIvokocarbons,  the  Vbgkto-Alkaloius,  Gi.t;coauBf,  etc,  etc.,  ali  of 
which  are  dealt  wiih  in  the  other  Work,  find  ali«  a  plače  in  ihis  Diclioiiary  by  reaun  of  tbatr  relaliobs  to  1'cch- 
nology  or  lo  Medicine  and  Sanitation.  In  ali  cases.  hawever,  these  subjects  are  treated  (rom  the  itand-point  tif 
practical  application. 

The  Editor  has  been  fortunate  in  securing  the  co-operation  of  a  large  numbcr  of  gentlemcn,  not  only  in  the 
ITnitcd  Kingdom,  but  aiso  m  America,  ()ermany,  Svitzerlandi  Ru»ia,  aod  France,  as  contributors  on  subjects 
with  which  they  are  >pecially  qualified  to  deat.  A  list  of  these,  with  the  tttlei  of  thcir  contiibutions,  is  prcfiaed  lo 
e;ich  vulume.  Their  namcs  and  standing  are  a  sufTicicnt  guaraniee  ihat  no  pains  have  been  sparcd  to  make  the 
Work  a  faithful  record  of  the  present  condition  of  Chemislry  in  ils  relatioiis  to  the  Arts  and  Manufaclturei,  Special 
attentiun  has  been  paid  to  the  bibli(vrapby  of  the  subjects,  and  in  cert.iin  c-isen  lo  the  compilation  of  trustwurthy 
puieiil-likts,  _ 

SOME   OPlNlOi\'S   OF   THE  PkESS. 

"  Should  be  in  the  hands  of  evcry  maiiufacturer  who  "  The  cotnpleiion  of  thi-i  important  work  places  at  the 

wishes  to  be  wf;ll  posted  in  the  subjects  witli  wliich  he  service  uf  manuructurer!«  and  uthers  a  compiete  encyclo- 

has  to  do."— /rij«  ij^i/.V/f^/  Trmitt  JuurmiL  piedta  trealiiig  of  induhtrial    operaciont  whtch  in   any 

"The  list  of  the  names  ofcontribiitors  and  the  selec-  ^VJ"""'^''  *  knowledge  uf  c^emistry,  and  i  I  cannot 

tion  of  their   subjects  i.ispires  confidence  at  once."-  «"1  »  P™ve  a  vuluablc  source  of  mforniationfor  ali  who 

JoHrnnl.'./S,KUlyofCh<mi^aUHdH,try.  are  interested  in  the  prod.ici.ve  am.  .  .  We  feel 
J                 ■/             ■'    ■>                                    ■>                       :   conhdent  that  those  who  may  de«ire  to  keep  abreast  of 

"Will  be  universally  appreciated  by  technical  and  the  progress  madc  in  cheraical  industties,  and  to  pos- 
manufacturing  chemisls.  ...  Dr.  Thorpe'5  great  sess  a  inisiworthy  source  of  information  conceming 
wurk  carries  uich  it  its  □wm  emphatic  rcconimendaiion.  modem  chemical  arts  and  operations,  cannot  do  bel- 
it muNt  Drove  nio>i  valuahle,  not  merety  to  chemi-iis  and  ter  than  provide  themselves  wiih  a  copy  of  Trofessor 
cheniJcal  manuIactLirers,  bul  to  aH  merchants  wlio  have  'rhorpa's  adniiraUe  '  I>ictionary  of  Applied  Chemis* 
to  dcal  with  chcRtical  prodiicis."— CA^/MiV.!/  AVtw.  lry.'  "^t'hariin\ceutii\il  Journal. 

A  ProspectHs  of  the  nvork  ivilh  Spccimen  Pages  may  be  had,  postjree,  of  the  Fublishers\ 

-    -         -     -    __.  t 
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